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The Edition published in 1869, and several reprints of it having been exhausted, a New 
Edition (of which this section forms a portion) is now being completed ; and for the 
convenience of those who desire information on specific subjects, but not on all those 
treated, the book is divided into seven sections, each of which may be obtained 
separately as follows : — 

Section i.— PRIME MOVERS. 

Steam, Gas and Air Engines, Boilers, Dynamos, Motors, Turbines, etc. 

Section 2.— HOISTING MACHINERY. 

Winding Engines, Hydraulic, Steam, Electrical and Hand Cranes. 

Winches, Jacks and other Lifting Appliances. 

Section 3.— PUMPING MACHINERY. 

Pumping Engines, Centrifugal, Steam, Electrical and Hand Pumps. 

Section 4.- MACHINE TOOLS 

and Accessories. 
For Working Metals, Wood, etc. 

Section 5.— CONTRACTORS' PLANT AND RAILWAY MATERIALS 

Including Machinery and Materials for the Construction and 
Equipment of Railways and other' Public Works. 

Section 6.— MINING, COLONIAL AND MANUFACTURING 

MACHINERY. 

For Treating Ores, Corn, Coffee, Rice, Sugar, Cotton, and other 
Products, Oil Mills, Ice Making, Distilling, etc. 

Section 7. -USEFUL TABLES AND MEMORANDA. 

For Engineers, Merchants, and Manufacturers. 

Each Section, bound in cloth, is sold separately, price 3/6 each. 

The subject matter has been entirely re-written, and is illustrated by a large number 
of Engravings which (for the most part) represent work carried out by the Author's Firm. 

The arrangement is intended to be in a handy form for reference, useful alike to 
engineers, users, and to purchasers of machinery and of materials connected therewith. 

The prices are based on the present cost of materials and of labour and these- -as well 
as details of design and proportions — are necessarily subject to modification without notice. 

Some data is given with reference to the cost of working, motive power required and 
work performed ; also approximate weights and measurements, so that the results obtain- 
able and the total cost including freight, import duties, &c., may be roughly estimated. 
The cost of packing for shipment and delivery to docks varies with the nature of the 
packing required and the destination, the rates given being the average as nearly as they 
can be determined. 

Code Words for each kind of machine will be found in the index, and these, in con- 
junction with the sentence words in Appleby's Copyright Telegraph Code which precedes 
the Index, will usually suffice for correspondence by cable ; by specifying the price. Fig. 
No., or page in figures, the leading dimensions of the tool required can be indicated. An 
example of the mode of using this and other codes will be found at page IV. 



APPLEBY'S COPYRIGHT TELEGRAPHIC 

CODE 

FOR CORRESPONDENCE BV TELEGRAM. 



Note.— Cable Address: "MILLWRIGHT, LONDON." 



The code numbers are for use in case a repetition of the telegram may be necessary. 



91290 
91291 

91292 
91293 
91294 

9 '295 

91296 

91297 

91298 
91299 
91300 

91301 
91302 

91303 
91304 
91305 

91306 

91307 
91308 
91309 
91310 
91311 



Taaier 
laaiheid 

Taainagel 

Taalboek 

Taaldeel 

Taaleigen 



ENQUIRIES AND QUESTIONS. 

. .Telegraph how soon you could ship ihe following, viz 

. . Reply, by letter, how soon you could ship the following, viz 

(Telegraph at what price, packed and delivered f.o.b. English port, 

I you could supply and ship the following, viz 

(Reply, by letter, at what price, packed and delivered f.o.b. English 

( port, you could supply and ship the following, viz 

(Telegraph how soon and at what price, packed and delivered f.o.b., 
( you could supply and ship the following, viz 

(Reply, by letter, how soon and at what price, packed and delivered 
f.o.b. English port, you could supply and ship the following, viz. 



Taalfout 

Taalgebrek 

Taalgids 
Taalg^rond . . 
Taalkundig; 
Taalman 
Taalreg^el . . 
Taalschat . . 
Taalteeken . . 
Taalvitter . . 

Taalvriend .. 

Taalwet 
Taalziiter . . 
Taanbloem . . 
Taartblik 
Taarten 
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Telegraph name of vessel by which you ha\ e shipped. 

We learn that the with your goods on board has been lost. 

Shall we replace ? 
Telegraph, at my expense, how soon my order will be despatched. 
Reply, by letter, how soon my order will be despatched. 
Do you wish us to proceed with order? 
Will you leave matter to our discretion ? 

When will remittance be sent for ;^ 

Send us a complete tracing of 

Send us a photograph of 

Send us a complete estimate for the following 

Prepare design and send tracing and estimate including delivery 

f.o.b. for 

Can yv)U alter the goods to our order as loUows 

How soon can you deliver ? 

Have you in stock ? 

A reply by wire is requested. 

A reply by first mail is requested. 



By Sailing Vessel. 
I91312 

Taartepan 



19^315 
Tababocca 



ORDERS AND INSTRUCTIONS. 



Steamer. 



Mail Boat. 



I91313 

Taartjes 



191316 
Tabacalero 



191314 
Taartkoek 



191317 
Tabacales 



191318; 

191319 

191320 

191321 

191322 

191323 
191324] 

191325 
191326 

191327 
191328 
191329 
191330 
191331 
191332 



Tabaccasse 

Tabacchi . 

Tabacomane 

Tabacosas 

Tabacoso 

Tabagie 

Tabagique 

Tabahia 

Tabakasche 

Tabakbau . . 

Tabakbeize 

Tabakdampf 

Tabakkorb . . 

Tabakladen 

Tat>akqualni 



(Please supply and ship as soon as possible 
the following goods, engaging freight 
( and insurance, free of particular average. 
( Please supply and ship as soon as possible 
' the following goods, engaging freight 
1 and insurance, free of all risks, if latter 
( is possible. 

. . No part of the machine must weigh more than cwts. 

..We leave matter to your discretion. 
. . Preferring them in the order named. 

. . Payments will be made by 

. . Payments will be made by Arrange terms with that firm. 

. . Terms will be as before. 

. . Remittance is delayed until 

. . Draw on us at sight for ;^ 

. . Draw on us at 

. . Await instructions for shipment, 
». . Replace with all possible despatch. 

. . Duplicate our order of 

. . Repeat our order for 

. . Repeat our last order. 

. . Await our letters before proceeding* 



II. 

I9I333 
I9I334 
I9I335 
191336 
I9I337 
191338 
I9I339 
191340 
191341 
191342 
I9I343 
I9I344 
I9I345 
191346 
I9I347 
191348 
I9I349 
I9349I 
193492 



Orders and Instructions— Con fimied. 



Tabakrauch 
Tabakreibe . . 
Tabakrolle . . 
Tabaksblad 
Tabaksbouw 
Tabaksiand 
Tabakspijp . . 
Tabaksrook 
Tabakstube 
Tabaksvat . . 
Tabaksveid 
Tabakszak . . 
Tabaleabau 
Tabaleara . . 
Tabaleos 
Tabalhiom .. 
Taballiado . . 
Tabanidae . . 
Tabanus 



[91350 
91351 
[91352 
[91353 
[91354 
[9135.S 

91356 

91357 

[91358 

[91359 
[91360 

:9i36i 
[91362 

[91363 
[91364 

[91365 
[91366 

[91367 

[91368 

[91369 

[91370 

91371 
[91372 

[91373 
[91374 

[91375 
[91376 

[91377 

[91378 

[91379 
[91380 

[91381 
[91382 

191383 
[91384 

[91385 
[91386 

[91387 
91388 

[91389 

[91390 

[91391 

91392 



Tabanca 
Tabanquet . 
Tabaquear . 
Tabaqueiro . 
Tabaqueras 
Tabaqueurs 

Tabaquista 

Tabardelha 

Tabarder 

Tabardilho 

Tabarzet 

Tabatiere 

Tabaxir 

Tabbard 

Tabbaoth 

Tabbinet 

Tabbying 

Tabebuia 

Tabefatto 

Tabefied 

Tabellaria 

Tabellaron 

Tabelle 

Tabelliar 

Tabellioa 

Tabellions 

Tabellone 

Taberd 

Tabergite 

Tabernacle 

Tabernero 

Tabescence 

Tabescent 

Tabetique 

Tabicadas 

Tabicamos 

Tabicar 

Tabicaron 

Tabicones 

Tabido 

Tabificas 

Tabiflui 

Tabifluos 



. . Same pattern or quality as before. 
. .The same as you last supplied. 

. . Same as supplied by you in 

. . Same as supplied by in 

. . Same as supplied to in 

. . Draw on us tor ;£^ at the following number of days from sigh 

. . Please deliver at once. 
. . Please deliver next week. 

. . Must be inspected by 

. . Ship at once. 

has been irreparably damaged send another. 

has been lost replace it immediately. 

. . Please send by next mail certificate for 

. . Prepare for delivery at once. 
. . Wanted for immediate delivery. 

. . The makers were (are) 

. .As described in Appleby's Handbook of Machinery, price £ 

. .As illustrated in ,, ,, ,, Fig 

. As described in ,, ,. ,, page 
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ANSWERS, &c. 

.Freight will add about per cent, to the fo.b. cost. 

.The machine will weigh about cwts. 

. The total weight will be about tons. 

. The total measurement will be about cubic feet. 

.No part of the machine will weigh more than cwts. 

.The machine is finished. 

( We can supply you with goods, as per your enquiry, at the following 

( nei price. 

. Please telegraph credit with some English Bank for order just received. 

f The credit opened with the Bank is too small ; please to tclegrap 

( further credit for ;^ 

.We cannot execute order on other terms. 

. We have remitted you by letter £ 

. Cash will be paid against Bill of Lading by 

. Machinery is shipped by steamer. 

. Machinery will be shipped by steamer. 

. Machinery is shipped by sailing vessel. 

.Machinery will be shipped by sailing vessel. 

.Your order received and has our best attention. 

. Remittance follows by mail. 

. Remittance will be sent immediately for ^ 

. Waiting your remittance. 
. Credit arranged through. 
.Credit arranged by telegraph. 
.^10 additional needed to cover cost. 

•Aj20 ,, ,, ,, 

• aj 30 > J » -> • » 

•^40 )t ,1 a 

•aj5o »» 5) >> 

• £(>o >> )} )) 

•;^8o ,, ,, ,, 

•;^IOO ,, „ ,, 

•/o 5» J» >> 

. We can deliver from stock. 

„ ,, in one week. 

,, ,, in two weeks. 

,, „ in three weeks. 

,, ,, in four weeks. 

,, ,, in six weeks. 

.The time for delivery should be weeks. 

. The time of delivery is of great importance. 

. All charges will be accounted for 

• All charges will be paid ])y 

. I (we) cannot promise delivery until. 

. I (we) cannot promise delivery in the time stated, letter follows 
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I9I393 

I9I394 
I9I395 

I9I396 
191397 

I 9 1398 
191399 
1 9 1400 



91401 
91402 

91403 
91404 

[91405 

[91406 

91407 

91408 

[91409 

[91410 

91411 

[91412 

[91413 
191414 

91415 
[91416 

[91417 

[91418 

[91419 

[91420 

[91421 

[91422 

^91423 
[91424 

[91425 

[91426 

[91427 

191428 

[91429 

191430 

[91431 
[91432 

[91433 

'91434 

191435 
[91436 

191437 
191438 



Tabiosis 

Tabique 
Tabiqueis . 

Tabiquemos 

Tabiser 
Tablacho 
Tablabo 
Tablajero . 



Tablares 

Tablazones 

Tablazos 

Tableabais 

Tableadas 

Tablearia 

Tablearon 

Tableaux 

Tableros 

Tabliers 

Tablilha 

Tablon 

Tabloza 

Taboas 

Taboinha 

Tabolagem 

Taboleiro 

Taboleta 

Tabooed 

Taboriten 

Tabouer 

Tabouret 

Tabourine 

Tabraca 

Tabrimon 

Tabual 

Tabuda 

Tabularize 

1 abulating 

Tabulista 

Taburno 

Tacahout 

Tacamaca 

Tacca 

Tachylite 

Tachypetes 

Tacitly 

Taciturn 



191439 
191 440 

191441 

191442 

191443 
10 1444 

191445 
19 I 446 

191447I 



Tackduty 
Tackled 
Tackling- 
Tacksman 
I ackspins 
Tactical 
Tador na 
Tadpoles 
Ta£faU 



ill. 
Answers, &C — Continued. 

fl (we) cannot promise delivery in time stipulated, please telegraph 

( instructions. 

. . We have not received yours of the 

. Replying to your telegram, (enquiry) our price is ;^ 

f Replying to your telegram, our price, subject to prompt confirmation 

( of order, will be ;^ 

. . Full information follows by mail. 

. .Tracing and estimate will be sent. 

. . Tracing and estimate were sent. 

. . We have received your order for 



GENERAL MESSAGES. 

Steamer is delayed by having to put in at 

is erected and works satisfactorily. 

is erected but does not work satisfactorily. 

is erected hut does not yet work satisfactorily, send immed- 
iately by quickest route. 

will leave on or about the 

cannot leave before the 

is completed. 

I (we) will see you on or about 

We must have dimensions, sketches, or drawings. 

We require more delailei information with reference to 

We are sending you additional information with reference to 

We last heard from you on the 

Refer to our letter dated 

Refer to our telegram dated 

We refer to your letter dated 

We refer to your telegram dated 

Have you received our order for 

We have not received your order for 

Please send necessary instructions. 

Please .••end confirmation by letter. 

We forward by steamer advertised to close on ihe 

Can you forward by the 

The Bill of Lading must be to the order of 

The Bill of Lading must be sent lo 

The Bill of Lading has already been sent to 

The Bill of Lading has not been received. 

Delivery cannot be made until we have the Bill of Lading. 

Have you received the Bill of Lading. 

Insure to cover cost, freight and insurance. 

Insure to cover all charges and risks if latter is possible. 

We accept your order for 

We accept your order dated 

We cannot accept your order on terms proposed, please refer to our 
offer. 

Forward as early as possible. 

We accept your offer dated 

We can carry out your proposals at extra cost of ;^ 

,, ,, ,, without extra cost. 

Details of conditions are sent by mail. 



DIMENSIONS, &c 

. . The gauge (or span) is inches. 

. . The radius is feet. 

. .The height of lift is feet per minute. 

. .The speed of lift is feet per minute. 

. .The maximum load is cwts. 

. .The average load is cwts. 

. .The machine must take in inches. 

. . The output per hour is 

. .The effective horse power is. 



IV. 



EXAMPLES OF CODE TELEGRAMS. 

The following exchange of Telegrams shows the mode in which the Code may be used : — 

A correspondent telegraphs **Taaldeel Baciasse 900 Tabanidae 2189" which, on reference 
to the Code will be found to translate as follows: "Telegraph how soon and at what 
price, packed and delivered f.o.b., you could supply and ship the following, viz. : Loco- 
motive Steam Crane, 10 tons power, as illustrated in Appleby's Handbook of Machinery, 
Fig. 2189." 

The reply to this was **Tabiquemos 880 Tabicar " which reads as follows : Replying 
to your telegram, our price, subject to prompt confirmation of order, will be ;if 880 ; we 
can deliver in six weeks." 

On receipt ofthis our correspondent telegraphed : *'TaaTtjesBaciasseTabacoso"which 
reads : '* Please supply and ship per steamer as soon as possible the following goods, 
engaging freight and insurance free of particular average Locomotive Si earn Crane ; 
paymv'^nts will be made by Arrange terms with that firm." 



THE Al TELEGRAPHIC CODE. 

The Code words pages i. to xi. conflict, to some extent, with those in the widely used Ai 
Code, but no confusion can arise if the latter is used exclu5w:lyy the subjoined (or other agreed) 
words being employed to clearly identify the Section of the Handbook referred to, thus :— 



Appleby's Handbook of Machinery, Section L 

H 



HL 
IV. 
V. 



>» > > » 1 »» 

'» » >> >» 

»» . » » »» »> 

'J \ >> ?> > > 

'» >» >> »» 

'» >• j» > • 

)* M )) )i vn Adoptames 



Admugitum 

Adnatobat 

Adociria 

Adoliridas 

Adumbrato 



VL, Part A. Adonteremo 
VL, Part B. Adopertus 



and the words in the Code which indicate, respectively, the number of page and line referred 
to, the dimensions of the machine, &c. 

Example. — A correspondent who desires to have a locomotive steam crane as illustrated 
and described at pages 50 and 51 of this Section— using the Ai Code as above described and 
the Code word for the Section — cables : ** Feriato EmoUicas Gerade Trasmitir Tras- 
minata Adnatobat.' 

On reference to the Al Code, this message will be found to read : *' Forward as soon as 
possible a steam locomotive crane to lift 10 tons, with steam derrick motion, radius of jib 16 ft., 
engines 8J x 12 inches, page 51, line 45, Appleby's Handbook of Machinery, Section H." 



CONTENTS 



AND CODE WORDS FOR USE IN CONJUNCTION WITH APPLEBY'S 

COPYRIGHT TELEGRAPHIC CODE. 



CODE NO. CODE WORD 



Accessories for Cranes 
Accident Cranes 
Alterations to Travellers . . 
Anti-breakage Boxes for Coal, Coke, Ac. 



Bag and Spoon Dredgers . . 
Barrow Hoists, Steam 
Basement Lifts, Vertical and Inclined 
Belt Driven Hoists . . 

X^l J Li> • • • • • • 

Winding and Hauling Gear 
Blocks, Differential . . 
and Falls 

„ I-ifting Power of 
Block Lifting and Dredging Pontoon 
,, Beams 
, , Machinery . . 
Loading Cranes 
Setting Cranes. 
Trucks, Concrete Mixers, &c. 
Boxes and Skips for Friahle Coal 
Breakage of Coal and Coke 
Bridge Raising Jacks 



)> 



»> 



)> 



i> 



M 



>♦ 



»> 

f> 
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Capstans, Steam, Electric, Hand Power, &c. 
Chain Slings. . 
Claws, Lifting 

Qips and Tongs for Timber, Stone, &c. 
Coal and Coke, Breakage in Handling . . 
„ ,, Cost and Speed of Working 

,, ,, Transporters 

Coal Discharging and Carrying Boxes 
Coaling Cranes, Steam 
Column or Wall Cranes, Hand 

,, ,, ,, Hydraulic 

Combined Winding Engines and Boilers.. 
Concrete Mixers, Block Trucks, &c. 
Contractors' Hoists . . 

Portable Hand Cranes 
Skips . . . . • . 

Steam Cranes, fixed . . 
,, ,, portable 

Conveyors, Mud, Coal, Merchandise, &c. 
Cotton Cord Driven Travellers 
Crabs, Eiand Power 

oieam .. .. »• .. 

and Ironwork for Hand Travellers 

,, for Hand Derrick Cranes 
Cradles and Open End Skips 

,, for Coal Trucks 
Cranes, Accessories for 
Crane Chain, Weight, Strength, &c. of 
Cranes, Cost of Maintenance 
I, Derrick 



>> 
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024060 
024061 



024062 
024063 

• • 

024064 
024065 
024066 
024067 
024068 

•  

024069 
024070 



024071 



024072 
024073 



024074 
02407s 

• • 

024076 
024077 
024078 

024079 
024080 
024081 
024082 
024083 

• • 

024084 
024085 
024086 
024087 
024088 
024089 
024090 



024091 



BaadsUr 



Baaivanger 



Baaiwinkel 
Baaizout 

• • 

Baalbek 

Baaldoek 

Baalism 

Baaltis 

Baunhteker 

• • 

Baaitderij 
Baanwijs 

« . 



Baaras 



Baardeloos 
Baardgerst 



Baardgier 
Baardgras 

• • 

Baardhaar 
Baardinan 
Baardje 

• • 

Baardmees 

Baardvisch 

Baardvlok 

Baardvogel 

Baarnioeder 

« • 

Baarsjes 

Baarskojn 

Baarsmaal 

Baarsvin 

Baarwortel 

Baarzen 

Baatje 



Baatzucht 



PAGE 

93—105 

49—51 
119 

100 



99 
147—149 
153—156 
156—159 
149, 150 

145 

175—177 

174, 175 

175 
22, 23 

103 

4-26, 70, 71 

9—14, 70 

4—8, 70 

9, 13 
100 

93 
178 



167, 168 
103 
102 
103 

93» 94 

32, 94, 97 

105 

100 

22, 31, 44-46 

129, 130 

64-67 
141 — 146 

9 
146 — 149 

81 

100—102 

41, 42 

58, 59 
29, 94, 105 

116, 117 

169 — 172 

159-165 

121 

92 

102 

32, 46 

93-105 

172—174 

'> 

82—92 



VI. 



INDEX ANT) CODE 
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Cranes, Derrick, Ironwork for 

Driven by Compressed Air, Gas, &c. 

Electric 
Crane Excavators (Steam Navvy) 

Cranes, Fairbairn Type 

,, Fixed Hand Power 
, , Fixed Steam 

Fixed, Floating 

Fixed, Foundry and Forge 

Grab Dredging 

Hand Power, Proportions, &c. ... 

&c., Margins of Saiety 

Horizontal, Fixed Meam .. 

Horizontal, Portable Steam 

Hydraulic ... 
Crane Jibs, for Warehouses 
Cranes, Locomotive Steam... 

Notes on 

Notes on Specifications ... 

Notes on, Travelling Wheels 

Overhead Travelling 

Permanent Way Hand Power ... 

Permanent Way Steam ... 

Portable Hand 

Single Rail . . 

Speeds of Working 

Steam and Electric 

Steam Deck and Wharf ... 

Steam Gantry 

Systems of ... 

Test Loads ... 

Titan and Goliath ... 

Tripod 

Whip, Hand Power 

Working Expenses of 



it 
it 
it 

a 
ti 



tt 
it 
ti 
a 
it 
a 
it 
a 
a 
»? 
jj 
,) 
a 
a 
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Deck or Wharf Cranes, Hand Power 

Denison Weighing Machine 
Derrick Cranes 

Electric 
Hand Power 
Hydraulic... 
Ironwork for 
Portable ... 
and Shears, Floating 
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SECTION II. 



HOISTING MACHINERY. 



APPLEBY'S HANDBOOK OK MACIIINKRY. 



CRANES AND HOISTING 

MACHINERY. 



The following descriptions and illustrations may be regarded as fairly representative of 
machinery of this kind in general use, ahhough lack of space precludes reference to many useful 
appliances for lifting and transferring loads, grain storage, etc. These, however, come under 
the category of ** Special Machines" which must be designed to fulfil the conditions indicated 
in each case by sketches with figured dimensions and other necessary information. 

Considerable divergence of opinion exists with regard to some of the matters referred to in 
the following remarks, but a brief record of the observations made during the best parts of a 
life devoted by ihe Writer to the design, construction, and working of cranes and lifting 
machinery, may perhaps be useful to those whose attention has been directed to this subject less 
closely and continuously than his has been. 

Marg^ins of safety. — It is by no means uncommon to see a factor of safety of 5 (or even 
less) in parts which must sustain great and constantly tecurring strain, whilst other parts of the 
structure which are subject to strains much less severe, have larger and unnecessarily high 
factors of safety. The result of this improper distribution of material — due to defective design — 
is, that the actual strength of the machine is much below that which the total weight should 
indicate. 

This subject is again referred to in the remarks on " Test Loads " but it may be well to 
mention that the average factor should rarely be less than 5 or 6 and still more rarely reach 10, 
for any part. 

Weights of machines. — As indicated in the preceding paragraph, the weight ot a well 
designed machine of a given capacity ought— and usually does — convey some idea of its fitness 
for the work to be performed, due allowance being made for the higher qualities of materials 
now frequently used in the construction of some types of cranes whereby the margins of safety 
are increased and — to some extent — the cost. 

Rigidity of construction. — It is not always recognised that lifting machinery should 
l>e designed with special reference to the degree of rigidity desirable in the different members 
and that the greatest possible rigidity should be provided in certain portions of the structure 
whilst — in others — some elasticity is a distinct advantage. 

Facilities for examination. — Another detail to which attention is not always sufficiently 
directed is the arrangement of parts to afford facilities for supervision and maintenance. 

Speeds of working. — It is often assumed that cranes with exceptionally high speeds will 
get through more work than those with normal speeds. This is a fallacy, because the quantity 
of work a crane will do is really regulated and limited by the time required to prepare and 
sling the load, and to release and stow it. In practice it is rarely possible, even when loading 
or discharging minerals or light cargo, to make more than 30 to 40 operations per hour, and if 
the normal speeds of cranes for this purpose are 80 to 100 feet per minute for lifting, and 100 to 
120 feet for slewing, the crane easily makes 60 operations per hour which leaves a margin quite 
ample for all practical purposes. 

These remarks apply more esi>ecially to cranes of 2 to 3 tons power for " whipping " 
comparatively light loads. The speeds of cranes of larger power, for miscellaneous work, are 
reduced by double or treble purchase gear to bring them into near relation with the time 
required to sling and discharge the loads. But the speeds of working steam cranes are com- 
pletely controlled by the link motion reversing gear and — to a large extent — are automatically 
regulated by the speed of the engines being reduced in proportion with the weight lifted. 

Maximum loads. — Unless otherwise specified, loads exceeding about half the nominal 
power of the crane are lifted by the block, the chain (or rope) being looped to the head of the 
vib, as shown in Fig. 2186 and other engravings. 
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Errors in specifications. — The following examples — amongst many which have come 
under the Writer's notice — are given merely in illustration of this branch of the subject : — 

The first of these relates to cranes of the type Fig. 2172 which were required for discharging 
coal) ore and general cargo. The maximum load of ij tons was to be lifted' at a speed of 
200 feet per minute and rotated (slewed) at 395 feet. For the reasons above referred to, the 
extra cost involved in providing for these excessive speeds — so far as useful effect is concerned — 
is money wasted. 

In another instance cranes similar to Fig. 217 1, for dealing with coal and ore in the manner 
indicated in the engraving, were specified to fulfil the undernamed conditions : — 

An average load of 10 tons was to be lifted at a speed of 120 feet per minute. 

The speed of slewing to be 103 feet per minute. 

The gantry to travel at a speed of 400 feet per minute. 

It will be seen that these speeds are inconsistent with each other and involve an outlay 
which can be only very partially remunerative. 

Test loads. — The only safe course is to provide the same margins of safety for the test 
load as would be provided for the maximum working load ; if the former is excessive it follows 
that the cost of the machine, freights, duties, etc. , will be increased, with results which may be 
disadvantageous rather than otherwise. For these reasons a test load of 5 to 10 per cent, more 
than the maximum working load may be regarded as sufficient for all practical purposes. How 
far this falls short of some specifications is illustrated by the following abstract of one which has 
come under the Writer's notice. 

Cranes of the type Fig. 2208, of 25 tons power and exceptionally long radius were to be 
tested with 50 per cent, beyond the maximum load, therefore with 37 J tons. After the load 
had been lifted and had remained suspended during the Engineer's pleasure, it was lowered 
by the brake and caught up by it three times during the process of lowering. It will be 
unnecessary to add that the cranes referred to are unnecessarily expensive and unwieldy. 

The sole object in directing attention to this subject is to indicate that — with a genuine 
desire to protect the interests of purchasers, the opposite result is sometimes unintentionally 
attained. 

Load in relation to radius. — As is well known, the proportions of a revolving crane 
must be in relation with the load and the radius of the jib. These conditions vary too widely to 
be tabulated, but an approximate estimate of the cost of a crane of almost any power and radius 
is easily made if the duty in foot tons is ascertained by the following rule : — 

Add one sixth to the working load and multiply the product by the radius in feet ; reference 
is then made to the price (which will be found further on) of a crane of the type required and of 
the same power in foot tons, as indicated in the following example. 

Assuming that a crane similar to Fig. 2195 is required to lift 2 J tons at 27 feet radius we 
have — according to the above rule — 2J + } x 27 = 79 foot tons. This is about the same 
duty in foot tons as 5 tons at 16 feet and the approximate price of the crane — as given at page 

— is ;^400. 

Working expenses. — These necessarily vary with the type of crane, the kind and 
quantity of work performed in a given time, the prices of fuel, labour, etc. But from data 
obtained in England and from many European countries the cost of working high speed steam 
cranes of the types Fig. 2178 to 2196 is usually about 10 to 12 shillings per day. The cranes 
easily make 60 operations per hour, but if only 30 are made with aggregate loads of one ton — 
in or out — the cost of working is equivalent to only about one farthing per ton. 

When loading or discharging ore, coal or general merchandise in European ports, the total 
cost of craneage, including labour on board and on quay, ranges from about 2 pence to 3 J pence 
per ton. 

The working expenses per ton lifted being in proportion with the quantity dealt with in 
a given time, a higher tonnage rate than that referred to, must frequently be allowed for over- 
head travelling and other cranes of large power which are used intermittently or at relatively 
long intervals ; but the value of the services rendered by Such cranes is so great, that the slight 
extra cost of working need not be considered. 

Cost of maintenance. — If the minor repairs incidental to ordinary wear and tear — such 
as adjusting bearings and fittings, renewals of chains, etc.— are attended to by the driver, the 
Writer's experience indicates that 5 per cent, per annum is an ample allowance for repairs 
and renewals. 

This is much below the rate generally accepted, but it is confirmed by information obtained 
from many users of cranes, and may be regarded as practically correct. t 
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SYSTEMS OF CRANES. 

The purposes for which these essentially 'Mabour saving machines" are used vary so widely 
that each set of conditions needs careful examination. The system which will give the best 
results in working, maintenance, etc. is usually a matter of much more importance than the 
initial cost of plant because, if an installation is completely adapted for the work to be performed 
the interest on a relatively small difference in cost is quickly earned. 

For these reasons the tendency in recent years has been to build cranes with special 
reference to the work for which they are required, rather than to attempt to adapt each crane 
for a wide range of power, and the following remarks are merely intended to convey a gener&l 
indication of the purposes for which each system seems to be best adapted. 

ROTATING STEAM CRANES, complete with engines, boiler, etc. are used with 
equal advantage singly, in isolated positions or in groups, and no other type of lifting machinery 
provides so many combinations of speed and power — all available for instant use — and arranged 
to give the maximum useful effect 

Quick working cranes such as those illustrated at pages 44 to 52 for working loads up 
to about 3 tons usually have single purchase gear only, whilst those of greater power have 
double and treble purchase, so that m all cases the speeds of working coincide as nearly as 
possible with those requisite for dealing economically with the loads for which the cranes have 
been designed. 

Locomotive cranes. — As is seen in iron and steel works, foundries, railway goods depots. 
Docks, Works of construction, etc. — where the cranes are employed alternately for hauling 
and for loading and discharging — the steam travelling motion has a value beyond all proportion 
to its cost. 

Steam Derrick motion. — The same remark may be made with regard to appliances for 
instantly adjusting the radius of the jib to that most convenient for the time being. 

HYDRAULIC CRANES. — Although an installation of hydraulic machinery may 
cost more and even be less economical in working expenses than some other systems would be, 
the facilities it affords for transmitting power through long distances, and some other considera- 
tions may well outweigh all others. 

In this— as in all systems in which power is distributed from a generating station — the 
generating power and the hydraulic mains should have ample proportions for the maximum 
present demand, as well as for probable extensions. 

The cost of working is naturally in proportion with the number of machines employed but, 
unless the conditions are exceptional, 12 machines seems to be about the minimum number that 
can be worked economically by the hydraulic system. For smaller installations it may be well 
to consider whether driving by steam or electric motor cannot be adopted. 

ELECTRIC CRANES. — The use of electricity as a motive power is of comparatively 
recent date, but the results already obtained clearly indicate that the cost of working compares 
favourably with other systems. This feature, together with the facility with which power is 
transmitted in any direction and to almost any distance — the absence of noise, vibration, heat, 
etc. — must inevitably lead to the extended use of the electric system for driving cranes and 
many other machines. 

It is interesting to note that builders and contractors, who so quickly recognise the value of 
appliances which afford facilities for the economical execution of their works, should be to a 
large extent the pioneers in adopting this system, just as they were years ago in the use of 
steam cranes. 

CRANES DRIVEN BY COMPRESSED AIR, GAS AND OIL ENGINES 

have not hitherto given results which seem to recommend further development in any of these 
modes of working. . 

HAND POWER CRANES.— The power available being limited to that exerted by 
one, two or more men, with no margin — as in power driven cranes — to overcome resistances 
due to defects in construction, maintenance, etc., renders it all the more necessary that cranes 
worked by hand power should be of the best design and construction. The maximum duty 
obtainable from a given power must evidently be of far greater importance than the mere cost 
of the crane. This is often overlooked, but experience shows that the difference between a well 
and an ill designed crane is incredibly great — in some cases equal, or nearly so, to i man power. 

Whether hand or power cranes should be used depends mainly on the cost of labour and 
the numlier of operiiiions to be made in a given time. 

In Arsenals and some other establishments where the time and cost of labour need not be 
considered or the work is intermittent, hand power frequently answers every purpose. But if 
20 or more lifts per hour must be made, the decision is almost invariably in favour of steam, or 
some other form of power crane. 
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CRANES FOR DOCKS, QUAYS, &c.— The types in general use are referred 
to in detail in the following pages but for special installations accurate information should be 
given with regard to the nature of the traffic, the maximum dimensions of vessels to be provided 
for, and such other details as may be necessary for clear explanation of the conditions to be 
fulfilled. These vary very widely, but the following brief desciiption of a small plant, for 
which the Writer is responsible, may perhaps serve as an indication of arrangements for similar 
undertakings in which — for various reasons — it is desired to add to the plant in proportion with 
the increase in traffic. 

Tidal Harbours. — That now referred to is tidal ; most of the steamers calling at irregular 
intervals and all wanting immediate dispatch. There is also a considerable coasting trade in 
minerals, merchandise, fruit, etc. and these services are provided for in the following manner : — 

The ocean steamers are served by steam Gantry cranes of 5 tons power, similar to 
Fig. 2173, which afford perfect facilities for discharging and loading vessels on a rising tide, 
and as they all travel by steam power they can be easily concentrated, or distributed, to suit the 
exigencies of traffic. They also have steam Derrick motion for adjusting the jib to the radius 
most convenient for working ships of any beam. 

The coasting vessels are principally small craft and the cranes are used almost 
exclusively for lowering from waggon or quay. A few portable hand power cranes equal to 
2 ton loads, with quick motion for lifting the chain, of the type Fig. 2218, suffice for this 
duty ; but there is a similar crane of 10 tons power for exceptional loads. All these cranes pass 
under the Gantry cranes and so circulate freely over all parts of the quay. 

The goods warehouses are equipped with specially designed whip cranes which are 
modifications of that shown in Fig. 2213. 

A 30 tons Derrick crane of the type Fig. 2233 will form part of the additions to plant 
to be provided later on. 

Uniformity in design, &c. — It must be perfectly evident (although this is not seldom 
overlooked) that it is desirable to have the greatest possible uniformity in the construction and 
powers of cranes. 

So large a proportion of the loads weigh less than 30 cwt. that — whatever system may be 
adopted — if the majority of the cranes are of 3 tons power, they have an ample margin for 
dealing with at least nine-tenths of the traffic ordinarily to be provided for and a few spare 
parts for renewals, will suffice to maintain the plant in thorough efficiency. 

FLOATING CRANES. — Some data relating to floating cranes in successful use will 
be found in the following pages, but machinery of this kind varies so widely in power, radius, 
equipment, steaming capacity, &c. that full information thereon should be furnished for the 
guidance of the designer and constructor. 

CRANES FOR WORKSHOPS.— The illustrations and description of overhead 
travelling cranes, single rail cranes, forge and foundry cranes and the other types 
referred to, furnish information relating to most kinds of cranes in common use in engineers' 
workshops. Those not referred to, come into the category of "Special Machines" which 
require special consideration. 

TITAN AND GOLIATH CRANES.— It is convenient to refer to both these types 
of cranes together because the large blocks, now almost universally employed in the construction 
of harbours, docks, &c., can rarely be manipulated without a Goliath in the block making yard 
to place the block on the truck or trolley for transport to the Titan which places it in position. 

The engravings. Fig. 21 50 to 2160, represent types suitable for different modes of con- 
struction, but the variations in power, span, height and other proportions are so wide that 
machines of this kind must be specially designed for the work to be carried out. The indication 
of the cost, weight, <fcc., of the machinery referred to may, however, serve as a basis for 
estimating the approximate value of installations of other powers and proportions. 

The cost of such machines may be reduced if the undercarriage is built in timber by the 
purchasers, the metallic superstructure and machinery being sent ready for erection. But in 
most cases this is doubtful economy where the cranes are exposed (probably for years) to constant 
«:hanges of atmosphere and temperature. 

STEAM TITAN CRANES. — The types in general use may be classified as follows : — 
I — Titans (Fig. 2150) with traversing arm and motion for jennying longitudinally. 
2 — Titans (Fig. 2152) to jenney the load and rotate partially or completely. 
3 — Titans (Fig. 2154) to jenney the load with (or without) cross traversing motions. 
Travelling motions. — All the above-named travel by steam power, but a hand power 
travelling motion is less expensive and sometimes answers every purpose. 

Systems of construction.— A careful study of all the systems hitherto devised and of the 
results obtained in working, confirms the opinion that the construction indicated in Fig. 2152 
possesses marked advantages in rigidity. Exception may be taken to solid web girders on 
account of wind pressure, but not the lattice type now advocated. 
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Special designs. — Examples might be given of designs for Titans of other proportions 
and powers, up to lOO tons, but they have all differed in a greater or less degree — and even if 
space were available for engravings and descriptions of them — they would be of little practical 
value, seeing that all appliances of this type must be specially designed for the work they have 
to perform. 

ELECTRIC TITAN CRANE OF lOO TONS POWER, see page 7 ) 

TITAN OF 60 TONS POWER WITH TRAVERSING ARM.-Fig. 2150 
represents a crane with a jib or cantilever, counter- weigh ted at the rear end, and provided with 
motions for lifting blocks weighing 60 tons and for traversing to place them within a range of 
27 metres (about 98 feet 6 inches) transversely, and 12 metres (39 feet 4 inches) beyond the 
front of the undercarriage. This Titan, designed and built by the Author's firm was required 
for use in the formation of a mole and furnishes an example of need for the special consideration 
and construction mentioned in the foregoing remarks. 

The conditions to be fulfilled are, generally as follows :— 

(a) The Titan must complete several hundred feet of mole, the formation width of 
which is 27 metres (about 98 feet 6 inches), and place the 60 tons blocks at any 
point across the face of the work within a range of 12 metres (39 feet 4 inches) 
from the front wheels of the undercarriage. 

(b) It must be capable of alteration to complete the outer end of the mole, which is 
slightly curved, and has a top formation width of 1 1 metres (about 36 feet) and, 

(c) The travelling motions must be equal to moving the Titan back for shelter during 
the frequently recurring rough weather. 

The blocks, and all materials used in the construction of the mole, must be brought by 
water, so that the only object in rotating the jibs would have been to command the whole face 
of the structure. It was found that this arrangement would be expensive and would involve 
difficulties in conversion to the narrower gauge eventually required and — after careful considera- 
tion — the cantilever system was adopted ; this novel arrangement has proved to be completely 
successful. 

The undercarriag^e is constructed of mild steel and is mounted on steel wheels with 
central flange and double treads which travel on two heavy steel rails on each side ; these form 
a crane track 24 m 36 ( equal to about 80 feet) centre to centre for the shore end of the mole, 
and provision is made in accordance with the condition (b) for eventually reducing the gauge to 
8 m 36 (equal to about 27 feet) and for shortening the undercarriage to the same extent. 

The travelling^ motion is transmitted from the main engines, by shafting and gear, to 
worm wheels on the axles of the double tread travelling wheels on each side of the under- 
carriage. Provision is made for complete lubrication and for adapting the travelling 
motion to the reduced span of 27 feet. The levers controlling this motion are worked from the 
main platform and the Titan is quickly moved into a sheltered position when necessary. 

The traversing arm, or jib, also built of mild steel, is of the length necessary to fulfil 
condition (a). The lower members of the two main girders are connected back and front, by 
strong steel girders ; these carry the machinery for cross traversing which consists of turned 
steel rollers with the necessary gear driven from the main engines and controlled by levers 
alongside those for the other motions. 

The "jenney" cradle for traversing the load along the jib is mounted on steel wheels 
and is worked by flexible steel wire rope in the manner usually adopted in modern practise. 

The Machinery, engine, boiler, feed water tank, &c., enclosed in a house with ample; 
, space for fuel, are fixed about centrally on the jib, in*front'of the counterweight which (in thisj 
[instance) is in concrete*moulded^in place. 

The levers, signalling gear, &c. are so arranged that all operations are easily 
controlled by one man. A gangway extends from the machinery platform to the end of the 
jib and sisals are transmitted, from any part of this platform by an electric conductor, to an 
indicator m front of the attendant in charge of the levers. 

Longitudinal and cross traverse. — As will be seen from the engraving and the foregoing 
description, by means of these motions the arm commands the entire face of both wide and 
nanow formations, and admits of the work being carried out under the most favourable 
conditions in regard to cost of construction and initial outlay on plant. 

The approximate cost of the Titan is * * . . . . ;f 8500. 

The cost of packing for shipment and delivery f o.b. is about 2} per cent, and the weight, 

in working order is about 320 tons, or'including counterweight, about 380 tons. 
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TITAN. OF 55 TONS POWER. TO LIFT, ROTATE. TRAVERSE 
THE LOAD. AND TRAVEL BY STEAM POWER. -The Crane (fig. 21SIA) has 
a radius of 13 metres (about 42ft. Sin ) and travels on a gauge of 5m. 790 (about 19 feet), 
and is uj>ed in conjunction with the concrete mixers, crushers, screens, lifts, surface condensing 
engine, shafting, etc , referred to in Section V. 

The conditions to be fulfilled arc the reverse of those last referred to, inasmuch as the 
blocks are made at a considerable distance from the mole and are hauled by locomotive. 
Local traffic frequently interferes with the passage of the locomotive and block truck, and as 
there is no space on the mole for storage of blocks, the crane must be able to take the block oft 
the truck and lay it in position without re-handling. 

To fulfil these conditions the jib must rotate through a complete circle in either direction, 
pick up its load at any point within its length and traverse and lay all the blocks, including the 
outer foundation blocks ; it must also frequently travel with the load. 

The normal speeds of working are- 
Lifting 35 tons, 3fi. 3in. per minute, or light loads at 20 feet. 
Traversing the load, 26 feet per minute. 
Travelling (with or without load) 20 feet per minute. 
Rotating or ** slewing," 27 feet per minute at the end of the jib. 

The Gantry, undercarriage, and rotating jib are built of mild steel and, as indicated 
in the engraving, the upper frame is supported on columns of box section which are mounted 
on two undercarriages, each fitted with steel axles and double tread chilled iron wheels with 
central flanges and the necessary propelling gear. The centre pivot, around which the jib 
rotates, is a steel forging, bored and fitted to receive the shaft by which the travelling motion 
is transmitted, and is fixed in a massive central block supported on all sides by box girders in 
the upper frame. 

Machinery. — The boiler and engines which drive the lifting, jennying, slewing and 
travelling motions are fixed in the position indicated in the engraving, the floor is of wrought 
iron chequered plate, and the levers controlling the several motions are side by side in the 
engine room in a position which affords the driver a clear view of the work. 

Tiie engines have case-hardened link- reversing motion and all usual fittings and accessories. 
There are two speeds of lifting (3ft. 3in. and 20ft. per minute) and the main spur wheels for 
lifting are keyed direct on the ends of the rope drum ; a brake is provided, which sustains the 
maximum load in any position. The roi^e drum is grooved spirally to left and right hand to coil 
at each end and sufficient best flexible steel wire rope is provided to lower the 55- ton blocks 
by four effective falls from each end (8 ropes in all) to a depth of 40 feet below rail level. 
The shafts are of steel and carried in hard gun-metal bearings, the pinions are of cast steel and 
the wheels are shrouded to pitch line. 

The jenney is traversed in both directions by positive motion ; the carriage is mounted 
on double Hanged steel travelling wheels, steel axles and gun-metal bearings ; the rope sheaves 
are bushed with gun-metal. 

The approximate price of the Titan, with forged steel lifting beam and T head lifting 
bars, best flexible steel wire rope and block, with steel cross head and live ring is about £sooo. 
The total weight is about 152 tons, and the approximate cost of packing for shipment and 
delivery f.o.b. is 3 per cent. 

TITAN, OF 30 TONS POWER, TO LIFT, ROTATE, TRAVERSE 
THE LOAD, AND TRAVEL BY STEAM.— The crane is similar in design and span to 
V\g. 21 5 1 A, but with a range of traverse on the jib of 50 feet, and to lower the load within a 
lange of 55 feet below the crane track. 

The cost of the crane with working speeds in relation with those last referred to 
is about . . . . . . . . . . . . . . . . £y7S^ 

The approximate weight is 110 tons, and the cost of packing for shipment and delivery 
f.o.b. is 3 per cent. 

TITAN OF 20 TONS POWER, and motions as above, and a range of traverse 
of 22 feet, costs . . . . . • . . . . . . . . £2600 

The weight is about 78 tons, and the cost of packing, etc. about 4 per cent. 

GRAB DREDGING. — Appliances for this purpose were not required in connection 
with the cranes above referred to, but they are frequently invaluable for levelling the bottom 
and for other purposes. 

Single chain grab dredgers, of any ot the types illustrated by Figs. 2237 to 2248 are 
easily applied and the approximate price of the grab will be ascertained by reference to pages 
94 to 98 ; adding the cost of the gear for working it, the total will probably vary from 
^•75 to ;^275. 
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TITAN WITH STEAM ROTATING, TRAVERSING AND TRAVEL- 
LING MOTIONS---The engraving teptcaeius a crane uf 35 ions power and is typical of 
olhers designed and bulll by the Writer's lirm. 

Work performed. — The crane referred lo was required lo be capable of laying eight 
blocks per day, but it has frequently dealt with fourteen and. after more than (en years con- 
tinuous work, no repairs or renewals have been required excepting those due 10 ordinary " wear 
and tear," such as renewals of chains, bearings and some small gear. 

LeadiDE dimepsions. — The span of the undercarriage is about 18 feet and the height 
about 14 feet above rails. The load of 35 tons is traversed 40 feet, and the jib makes a complete 
revolution in either direction without reversing the engines. The cost of the Titan would have 
1>een reduced if the arm had 1>ecn arranged lo rotate through only a portion of a circle, but the 
facilities afforded by describing a complete revolution were found to outweigh the relatively small 
difference in cost. 

ses through a range of 40 feel. The 
e and afl, and carry turned steel onli- 
inciion rollers which bear on a forged steel conical roller path. The rollers are driven from the 
main engines by shafting and gear, in the usual manner. 

In other cases the turning motion is transmitted by a pinion gearing into a spur ring around 
which a number of cast steel or chilled iron rollers are arranged 10 form a " live ring" ; either 
system seems to be equally satisfactory. 

The undercarriage is built of wrought iron and is mounted on steel wheels with centra.1 
flange and double treads ; the power for travelling is transmitted from the main engines on the 
machinery platform. A separate pair of engines is however sometimes provided for the 
rotating and travelling motions. This simpUlies the arrangement of gear bat involves a slight 

The machinery consists of a pair of engines with case hardened link tcvetsing gear and 
all appliances for lifting, lowering by steam or by brake, traversing the load and for rotating and 
travelling. Two speeds ate provided for each operation for use, respectively, for the maximum 
duty and for working the block slings or other light loads. The whole of the machinery, in- 
cluding the boiler, feed water tank, Jtc, is fixed on a platform between the two main girders 
which form the revolving arm and protected by a galvanized iron canopy with curtains at sides 
and back. 

The concrete counterweight to equalise the strains, under widely differing working con- 
ditions, is enclosed in the wrought iron box at the rear end of the jib. 

The levers controlling all motions ate side by side and arranged to give the driver a clear 
view of the dial indicator which is worked by the superintendent, from any part of the platform 
which extends to the end of the iib. 
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The Titan track is about iS feel gauge and consists of two heavy steel rails of VlgnoUes 
section laid at the proper distance apart, to take the double treads of the travelling wheels. But 
when the crane is at work, both rails and travelling wheels are relieved from strain by massive 
blocks >t each corner of the undercarriage, adjusted by screws to take a bearing on the 
permanent masonry, or on heavy cast iron temporary stools, as the case may be. 

Grab grear can be arranged as described below, and at same cost. 

The approximate price of the Titan, Fig. 2151, is ^4000. 

The weight in working order is about 195 tons, but this is materially reduced when the 
counterweight is deducted. The total weight will, however, serve as a basis for estimating the 
cost of freight, due allowance being made for measurement and shipping charges. 

TITAM OF 30 TONS POWER.— This crane is generally similar to that shown in 
Fig. ZI52, but exceptional conditions involved the modifications and additions now briefly 
described. 

The undercarriage is built of mild steel and has a clear height of 14 feel 3 inches above 
tails ; the span, when at work, is lS feet, but travellitig gear is provided for a span of 14 feel or 
18 feet. This break of gauge is necessary to admit of traversing over a considerable length of 
existing work which could not be increased in width without heavy additional expense. 

Tat revolving arm is of lattice construction and is supported on a live ring and steel 
roller path and internal rack for slewing. The 30 tons blocks are traversed and deposited 
through a range of 40 feet and electric signalling apparatus to the engine room Is controlled 
from any part of the jib. 

Grab dredging gear. — The front end of the jib is provided with the appliances for 
carrying a grab of the type Fig. 2238, for use in levelling the bottom to receive the blocks, 
passing down grout, &c. Separate high speed gear is fixed in the engine room for working the 
grab independently of the Titan motions. 

Electric lighting installation. — The working season, during which blocks could be laid, 
was so limited that it was found necessary to work continuously and — for this purpose — a 
complete electric lighting installation was erected in the engine room. 

A special engine, supplied with steam from the main boiler, is coupled to the dynamo 
spindle. Incandescent lights are used where suitable and, in addition to lhe.se, a specially 
designed lamp projects a beam of light in the direction required,a5 indicated by signal by the diver. 

The cost of the plant is approximately as follows:— 

The Titan with travelling gear for two gauges ^Sdoo- 

The grab and appliances (or working it . . . . ^I'lO. 

The electric lighting installation £ioo. 
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TITAN WITH LONGITUDINAL AND CROSS TRAVERSING 
MOTIONS.— The early lype of niaehinety of this kind, represenled by Fig. 2154, has been 
conslructed for various |)(>wers anJ dimensions ; ihe undercarriaee has in some cases been built 
of limber, but wrought iron or steel is generiilly found more suitable. 

The cruw illustrated is of 35 tons power, the span is 22 feel, nnd blocks are deposited 
«l any point wiihin ajjoiit 25 feet from the front wheels of the undercarriage ! ibe cross traverse 
luis a range of 20 feel. 

The travelling; gantry has a clear height above rails to admit the block truck and block 
to pass under it and wiihin range of Ibe lifting chain. The traversing motions transmit the 
load 10 the position required across ihe face of the work. 

The lifting and traversing machinery is similar In (hat of an overhead travelling 
ctane. The motions for lifting and for traversing longiludinally and transversely are transmitted 
fiom the engines by the line of shaft, supported on tumbler bearings, shown in the engraving. 
The reversing motions for all operations, whether in slow or quick speed, are effected by 
powerful double-ended friction clutches on the crab, and these, as well as the brake lever, are 
controlled by the driver. If the gantry must travel by its own steam power the engines are 
fitted with case-hardened link motions, but this gear need not be used for other purposes. 

Counterweight —This is provided by  water lank between the vertical supports at each 
side of the rear end of the g"-"'')' but, concrete blocks have been used wilh advantage, in lieu 
of water ballast. 

The price of the crane without locomotive muiion, delivered on trucks is about ^^2500. 

The approximate weig'ht is 90 tons, exclusive of counterweight. 

CONCRETE MIXERS, BLOCK TRUCKS, &c.-Delaiied reference lo these 
and other kinds of block yard plant will be found in Section V. 

ELECTRIC—HYDRAULIC BLOCK LOADING GANTRY OF 100 TONS 
POWER, see page 71 



BLOCK LOADING GANTRY OF 80 TONS POWER.-Fig 1155 reure- 
ns a portion of the plant employed in connection with the Titan Fig. 2150. The block is 
.r«i ^n a specia ly constructed truck, by a Goliaih of the type Fig. 2157 and hauled from Ihc 
.,n 1 i.„ 1 :..._ lo ji,j gentry shown in the engraving. 
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The loading mnchincry consists of a hyilraulic r&m and cylinder with a stroke of 20 feet 
mnd equal 10 a working load of 80 tons. The lower end of the cylinder is arranged to adjust 
itself aulomalically to ensure ihe lifting si rains being concentric with the axis of the ram, and to 
remain vertical to soon as the block is clear of the truck, ready for traversing and lowering. 
The lower end of the ram is provided with appliances for swivelling and adju>iting the block to 
Ihe position desired in the baif e. Pressure to the cylinder is supplied by a set of hydraulic 
pumps driven by the ileam engine and boiler. This machinery is carried on a travelling carriage 
built of sieel girders and mounted on steel wheels with travelling gear driven from the engines. 

The cantilever girders which carry this machinery are secured to masonry walls, with space 
between them for [he passage of Ihe block truck, and extend backward about 35 feel, the 
girders overhang about j6 feet which gives a traverse of nearly 60 feet. 

The block is lifled by the ram and traversed out until in the position desiredfor lowering 
into ihe barge (not shown in the engraving) for conveyance to the Titan. 

Thecostofthis block loader as illustrated (exclusive of masonry) is about .. jCiJoo- 

The machinery only (exclusive of girders) is worth about .. .. .. ■. C700. 



Fig. use. 

BLOCK LOADING GANTRY OF 40 TONS POWER. — The conditions 

■1 regards the distance fiom the block making yard and the point of delivery are similar 10 Ihosc 
last described but— in this case— arrange m ruts had la he made for handling blocks arriving at a 
right angle with the shipping gantry. This consists o( a pair of wrought iron girders fixed on 
timber nprighis and projecting about 15 teet beyond the dock wall, the ends being supported by 
stmts as shown in the engraving Fig. Z156. 

The block is liAed, traversed and lowered, by an oveihead steam travelling crane on to a 
■ide tipping track below, and is hauled by a locomotive over a narrow gauge temporary line 
laid on the floor of the dock. This line extends to the breakwater where the blocks are de- 
posited in "pierres perdues," 

The simple arrangement above referred lo answered quite well for the temporary purpose 
for which it was designed, and the machinery and ironwork serve for the more permanent work 
on which it is now employed. 

The cost of the machinery and ironwork is about ••  ■, ■. ^l^oo. 
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Fig. 2 1 56 A. 

PORTABLE HAND-POWER CRABS, ^niiUr lo F^. ii56A, are conslructed 
of >ny power or span, and are usefully employed for many purposes. The ciab illustrated was 
specially designed lor lowering coticiete blocks which had been placed on trucks in the block- 
making yard, by a steam Goliath Crane, Fig. 2157A, to be finallj; set hy the Floating Crane 
of the lype tig. 2166 ; the longiiudinal travelling motion was required for accurately ailjusting 
Ihe position of the block when lowered out. 

The trArelling civb has three purchases and consists of a pair of cast iron side Irames 
Rxed on girders constructed of steel plates and angles which carry (he gear for lifting and 
travelling. The bearings for the first and second motion shafts are in the cast iron side frames ; 
(hose for the third motion and barrel shaft and for the travelling g*" "e attached to the 

Ine end cradles, which connect the main gilders, are of box section, and are provided 
with bearings for the double Hanged travelling wheels and the geu for driving theoi. 
The travelling motion is transmitted from the crab by gear which gives motion through the 
transverse shaft and so to the wheels in both end cradles. 

The rope barrel is grooved spirally to coil steel wire rope for lowering to a depth of 
33ft. and the main wheels are keyed direct on the ends of the rope barrel to relieve the shaft 
of torsion. The pinions are of cast steel and the crab is fitted with screw brake, steel pawl 
wheel and hardened sleel pawl. 

The rope sheaves rei'olve on a turned steel shaft in the box girder lixed [o the main 
1>eams. The bottom block has steel plate sides and swivelling loop with side plates for 
attachment with a lifting beam, as shown in Fig 2157 A. 

The price of the traTelling crab, of 45 tons power, with best flexible steel wire rope, 
platform, handrails, etc. is about ..  .. .. .. .. jfjp 

Travelling crabs of other proportions naturally vary in design, but, as above iitdicated, 
ihey are built (o fultil any conditions in regard 10 lilting power, span, eCc 
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GOLIATH CRANES.— ^Vs already indicated, these are almost inditpensabte or 
manipulating laree blocks of stone or concrete, whether in quarries or in the formation of 
(locks, piers and similar work, and they are scarcely less so for dealing with loads of 
exceptional weight and bulk in railway goods stations, arsenals and locomotive works. 

There is scarcely a limit to the power and dimensions for which cranes of this type are 
constructed, or to the arrangements of the machinery for lifting and for cross and longitudinal 
traverse, but the following examples indicate a few of the conditions they have fulfilled. 

In some cases the Goliath is used in lieu of— or perhaps, more profitably, in connection 
with— overhead travelling cranes in erecting shops, bridge and boiler works, &c. Where both 
kinds are provided, the overhead traveller is left free for service over the whole area wiihin 
the limits of the longitudinal rails, whilst the Goliath (beneath it) is used for other work, and 
more especiallv that which requires to be suspended for a considerable time. 

Mode of working. — Whatever system is adopted (steam, hydraulic, hand or other 
power) the machinery is easily arranged to be worked from the platform or from the ground 
level. In block making yards the space between the lines of blocks is, usually, so limited that 
the machinery is carried on the main beams, as shown in Figs. 2158 and 2159; for other 
purposes it is frequently more convenient to work all motions from (or near) ground level. 
As indicated above either arrangement is easily carried out and the difference in cost 
is quite unimportant. 

GOLIATH, STEAM CRANE OF 40 TONS POWER, WITH CROSS 
TRAVERSE AND LONGITUDINAL TRAVELLING MOTIONS.— Fig. 2157 

represents a crane of this power and 40 feet span, with a clear height of 22 feet above rail level. 

The lifting cross and longitudinal traverse motion, in quick and slow speeds, are 
tiansmitted from the engine and gear carried on the side frames, and all motions are controlled 
from the driver's platform. The ends of the under-carriages are arranged for blocking when 
heavy loads are lifted. 

The approximate cost of the crane is .. £^^7S 

The w eight is about 60 tons, and if shipped in pieces of convenient weight, the cost of 
packing and delivery f.o.b. is about 4 per cent. 

A Goliath of ao tons power, similar in arrangement to that illustrated, with a span of 
35 feet, costs about . . . . . . . . . . . . . . jC^7S 

and the approximate weight is 28 tons. 

GOLIATH STEAM CRANE OF 50 TONS POWER WITH CROSS 
TRAVERSE AND LONGITUDINAL TRAVELLING MOTIONS.— Fig. 21S7A 

represents a crane which forms a portion of the plant, designed and built by the writer's firm, 
for making and handling the concrete blocks requited for the Harbour Works constructed by 
Her Majesty's Government at Gibraltar. 

The crab traversing the main beams transmits power for working the abovenamed motions 
and all are controlled from the driver's platform. 

The Block Ground Plant consists of three of the cranes illustrated which lift, load and 
stack the blocks ; a fixed Gantry with two sets of machinery, each to carry a working load of 
40 tons, for placing the blocks on barges, all appliances for swinging and swivelling them, 
block trucks with swivelling bogies built of steel and mounted on twelve wheels with steel axles, 
springs, draw gears and brakes, small cranes for the block yard, etc. 

Three roads (one for each line of blocks) converge at the shipping Gantry and each road 
is provided with a Goliath (Fig. 2157A) ; the leading dimensions are 

Gauge of longitudinal track .. .. .. 35 feet 

Cross traverse of load .. .. .. •• 35 >i 

Height of lift (3 feet below and 16 feet above rail level) 19 ,, 
Ordinary working load . . . . . . . . 40 tons 

The test load of 50 tons was dealt with at the following speeds : 

Lifting . . . . . . 6 feet per minute 

Ix)ngitudinal travelling . . 88 ,, ,, 
Cross traversing . . . . 22 „ „ 

High speeds for each motion are provided for working with loads up to 10 tons. 

T he crab, boiler and feed water tank are fixed on a platform cons~tructed of steel girders 
and fitted with flanged steel travelling wheels, steel axles, gun-metal bearings, etc. The crab 
side frames are formed of pairs of steel plates and carry the engines with case-hardened, link- 
reversirg motions and long gun-metal bearings for all journals ; also a powerful hydraulic brake 
which sustains the test load, a second (strap) brake is provided for lowering loads up to 10 tons. 
The lifting gear is treble purchase, the lifting barrel is grooved spirally and carries flexible steel 
wire rope for the maximum lift without overlap. The platform around the crab is decked 
with timber and surrounded by hand railing and a galvanised iron house. 

The Gantry is built of mild steel in conformity with the usual Admiralty tests for materials, 
workmanship, margins of safety, etc. 
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The main girders, uprights of end frames, and the girders forming the under carriages, are 

of box section. The latter are fitted with steel tyred travelling wheels and steel axles, and are 

driven by gear on each side, power being transmitted from the crab The axle boxes, with 

hard gun-metal bearings, slide in heavy brackets and each wheel is carried on steel springs. 

The approximate cost of the crane is .. .. .. £3^S^ 

The total weig^ht is about lOO tons and the cost of packing for shipment and delivery 
lo.b. is about 4 per cent. 

GOLIATH, STEAM CRANE OF 45 TONS POWER, WITH CROSS 
TRAVERSE, LONGITUDINAL AND TRANSVERSE TRAVELLING 
MOTIONS. — A crane of the above-named power, the Floating Crane, Fig. 2166, and the 
Hand-power lowering Crab, Fig. 2156A, comprise the plant supplied to a foreign Government 
for manipulating concrete blocks. 

The working^ speeds of this Goliath are so nearly the same as those last referred to 
(Fig. 2157A) that they need not be repeated. But it was necessary to devise a transverse 
travelling motion to completely adapt the crane for the block-making ground on which it works. 

The transverse travelling^ motion is required because in the space available for block - 
making there is not length enough for the front blocks to be ready for removal by the time 
those at the far end have been made. 

The traversing appliances to meet this difficulty consist of a set of gear, worked from the 
crab, which lifts the Goliath and travels it on another track at a right angle on which the crane 
has worked, leaving the crane ready for moving the finished blocks between the lines of rails to 
which it has been transferred. 

The price of this crane, exclusive of the transverse travelling gear (which i-? rarely 
wanted), is about . . . . . . . . . . . . . . j^230o 

The extra cost of the jacking and transverse travelling motion is about ;^i5o. 

The approximate weig^ht is 70 tons, and the cost of packing for shipment and delivery 
f.o.b. is about 4 per cent. 

Spare parts. — As the crane is for service where (for some time to come) there will be no 
facility for renewals, the under-named spare parts are provided ready for use in case of need : 
A complete set of gun-metal bearings and steel pinions ; a set of link motion gear, fitted 
complete ; three sets of piston rings ; a pair of valve rods and a set of gun-metal gland bushes ; 
valves, plunger, piston rings and gun -metal fittings for steam feed pump ; a steam pressure 
gauge ; two dozen gauge glasses and rings ; two sets of fire bars. 

GOLIATH, STEAM CRANE OF 30 TONS POWER, WITH CROSS 
TRAVERSE AMD LONGITUDINAL TRAVELLING MOTIONS, similar in 
construction to Fig 2157A, but for a span of 50 feet costs about . . . . £^9S^ 

The approximate weight is 50 tons, and the cost of packing for shipment and delivery 
f.o.b. is 4 per cent. 

GOLIATH STEAM CRANE OF 20 TONS POWER, similar to that last 
referred to but to span 40 feet, costs about ;f 950, and the approximate weight is 28 tons. 

A Goliath to lift 10 tons by steam power and span 40 feet, costs about . . £690 
and weighs about 20 tons in working order. 

TIMBER FRAMED GOLIATH TO LIFT 40 TONS BY STEAM 
POWER. — The whole of the framework is constructed of timber firmly secured by bolts and 
plates, the end travelling carriages only being formed of wrought iron box girders. 

The span is 14 feet and the clear height above rails is 12 feet ; the machinery for the lifting 
and traversing motions, with boiler, &c. , is carried on the main beams and covered by a canopy. 
The travelling motion is transmitted to the double tread steel wheels by shaft and suitable gear. 

The cost of the crane is about . . . . . . . . . . ;^I450 

and the weight is about 5$ tons. 

This crane has done good service for several years in the constniction of harbour works, 
but, as mentioned elsewhere, it is doubtful whether a timber structure, however well designed 
and built, will be quite as satisfactory as one built in wrought iron or steel, whilst the difference 
in cost seems to be too small to be worthy of serious consideration. 

GOLIATHS WORKED BY HYDRAULIC POWER.— The travelling carriage 
is usually similar to that shown in Fig. 2158, but the lifting appliances consist of one or more 
hydraulic cylinders and rams with compensating motion to avoid side strains. The pressure 
(about 2000 Ihs. per square inch) is supplied by a set of hydraulic pumps driven by a pair 
of engines which also provide the power for traversing, all motions being controlled by one man. 

Goliaths of this construction have been built of all powers up to 80 tons. The cost is 
about the same as for cranes of the type Fig 2157 similar power and proportions. 

ELECTRIC— HYDRAULIC GOLIATH (see pages 70 and 71). 
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GOLIATH CRANES WORKED BY ELECTRIC MOTORS - Coliaihs 
of any of ihe types re fertetl lu but provided wilh nn electric moior in lieu of the steam engine, &c. 
thown in Fig. 2157, do not vary widely in cost from one of equal proportions worked by steain 



Fig. 1158. 

HAND POWER GOLIATH TO LIFT 40 TONS.— The crane Fig. aisS 
(sometimes called a " Camel ") works in conjunction with the Titan Fig. 1152. 

The undercMruge is of wrought iron and hu a span of 1 1 feet and a height of to feet 
in the clear ; the travelling wheels are in cast steel and motion is transmitted to them from gear 
on the lifting crab. 

The lifting machinery is fixed on the main cross beams and surrounded by a platform 
which gives ample space for working ; there ate two speeds for lifting and traversing and both 
motions are worked from this platform. 

The Goliath passes between the lines of blocks and carries the suspended block to the 
block truck, shown on the right, ready for hauling to the Tilan. 

The cost of the Goliath is about ^^550 

and the total weight aboiiL 20 tons. 

THE BLOCK TRUCK is built of steel with steel wheels and axles and heavy gun 
mclal bearings. The cost is about ,. .. .. .. .. .. £120. 

HAND POWER GOLIATH TO LIFT 45 TONS —The simple but efficient 
crane illustrated by Fig. 2159 was designed to lift and travel with blocks for the most part 
exceeding 40 tons weight. The works are of comparatively small extent and— for this reason — 
it was desirable, as far as pnssible, to limit the outlay for plant. 

Tlie traTelling gantry is constructed of steel and has a span of 6 feel 6 inches and a 
dear height of 1 1 feet 6 inches It is mounted on double flanged sleel wheels anil motion for 
travelling is transmitted 10 them by a pitch chain, on each side, driven from the crab. 

The lifting machinery has treble purchase gear carried on (he main beams and is 
surrounded by a timber platform. The lifting '>ar is of steel and the chain sheaves work on 
Liirned steel pins. 1 he several parts are boiled together anil marked for re-erection. 

The price of the crane with chains, lifting bar, ilc , is . . . . £2SS 

THE BLOCK TRUCK is built of steel and costs, with hand power tr.-ivelling gear 
and double crank handles, about .. .. .. .. ., jC>3°- 

PORTABLE HAND POWER GOLIATHS WITH WROUGHT IRON 
FRAMES. — The general arrangement, ami the equipment of lifting and travelling gear, so 
closely resembles thai indicated in Fig. 2160. that a sep^irate illustralion is superfluous, ll will 
be understood that in wrought iron structures of Ibis kind the malnlieanxs are not usually trussed. 
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Prices of Portable Wrought Iron Hand Power Goliaths. 



Power of crane . . Ions 

Span feet 

Height 

Price of crane 

Approximate weight .. tons 


S 

30 

14 

9 


30 
14 

13 


IS 

30 
14 


ao 

30 
14 


»s 

30 
14 

^670 
30 



The cost of packing for shipment and delivery f.o.b. is usually about 5 per cent. 



Fig. 



'59- 



GOLIATHS FOR LOCOMOTIVE SHOPS (and for some other purposes) iic 
frequently required to carry two crabs for facility in erecting or repaiti. If this acrangement is 
adopted allowances must be made for the cost of the additional ctab. For approximate 
estimate, tlie price may be assumed [o be about 10 per cent, more than that of a crane of equal 
power, wilh one crab. 
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PORTABLE HAND POWER G0L1ATHS WITH TIMBER FRAMES. 
Fi£. Zl6o illustrates a crane of zo tons power and 30 feet span built for a Colonial Governmcni 
and is typical of cranes of other pioporlioni. 

Framine;. — This is 0/ pitch pine stronely framed and secured by bolls and wroughi iron 
plates. Rails to carry Ihe crab are fixed on the main beams and Ihe ends are fitted with strong 
shoes which lake the tie rods. The truss bracl<els boiled to ihe main beams talie two rods, 
enlarged at Ihe ends to retain Ihe full section where screwed, and provided with deep nuts. 

Travelling gear, — The wheels have steel tyres, steel axles and the gear, handles, &c. for 
propelling the crane with the load suspended. 

The Crab is constructed wilh cast iron side cheeks, mounted on wrought iron girders with 
Steel cross beam and steel travelling wheels. The lifting gear is treble purchase with clutches 
for easily changing the speeds ; the cross traverse gear is double purchase. The shafts are of 
steel, the pawl is wrought iron and the brake h^s ample power to sustain or lower the load. 

The crane is complete with besl tested lifting chain, block wilh wrought iron sides and 
swivel hook or loop and platform and handrail as indicated in the engraving. 
PutcEs OF Portable Goliath with Timber Frame, Fig, aifia 



Power ol crane 

Hdght ". " '. 
Price of crane .. 
Approximate weight , 



5 



'S 



2S 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

PORTABLE HAND POWER GOLIATHS with wrought iron frames as 
repreaented in Fig. 2161 were specially designed for erecting bridges in India, but cranes of 
many other proportions have been built, some of them with the lifting and cross traversing 
machinery fixed to the side frames and worked from ground level, whilst in others it has been 
carried on the main beams, and worked (also from ground level) by hauling ropes. 
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Fig. 2161. 

The gantry Fig. zi6i has a span of 22 feet and s height of 21 feet. The undercarriage 
is provided with tiBvelling gear on each side ; the main beams have rails for the cross traverse 
of the crabs and a platform viiib handrail is fitted upon both girders. 

The travelhng crabs, each of 3 tons power, have double purchase gear, brake, pawl 
wheel, pawl, &c., and are complete with lifting chains and blocks. The first motion shall is 
litteil with hand wheels lor accurately adjusting the height of lift, as required in erecting. 

The approximate price of the crane is . . . . . . • . .  £iOO. 

The weight is about 7 tons and the cost of packing for shipment and delivery f.o.b. U 
about 5 per cent. 

PORTABLE HAND POWER GOLIATH TO WORK FROM GROUND 
LEVEL.— The gantry is similar 10 that shown in Fig. Z161 but ihe cranes now referred to are 
used for erecting gun carriages, Ike. in one of H,M, Arsenals. It was necessary that the sides 
should occupy a very limited space, anrf to effect this, the gear for cross traversing, as well as 
that tbi lifting, is carried on the main beams and worked by hauling ropes passing over grooved 
pulleys. The travelling motion is worked from ground level and within the width of the end 
carriage. 

The power of the crane is 8 tons, the span of the gantry is 35 feet and the height 20 feet 

The price of the crane is about ^£325. 

A crane of 6 tons power, similar in general design to that last described, also for erecting 
gun carriages, travels on a gauge of 13 feet and has a clear span of 12 feet, the height being 
18 feet from rails to the underside of the main beams. 

The price of the crane without travelling motion is £^9$- 

The gear for travelling, subsequently added, cost .. .. ..  £3S- 

WELLINGTON TRAVELLERS.— Cranes of the "Goliath" type, whether worked 
by steam, electric or manual power, are sometimes called "Wellington travellers." 

FIXED GOLIATH CRANES.— The usual construction is simUar to that shown 
respectively in Figs. 2160 and 2161, excepting that Ihe vertical members are supported on 
strong sleepers instead of on a travelling undercarriage. 
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The machinery may l>e arranged as shown in either of the engravings but if more con- 
venient, the gear for the lifting and cross traversing motions is fixed to the vertical members, or 
it may be carried on the main beams and worked by hauling chains or ropes, from ground level. 
The difference in cost is comparatively slight, whichever system is adopted. 

Prices of Fixed Goliath Cranes. 



Power of crane . . tons 


5 


10 


15 


20 


1 

25 


Span . . . . . . feet 


30 


30 


30 


30 


' 30 


Height . . . . . . ,, 


14 


14 


14 


14 


14 


Price with timber frame 


;^220 


;^3IO 


;^40O 


;<^455 


;^55o 


Ditto wrought iron frame 


;^250 


£340 


£43S 


.^510 


;f627 



MACHINERY AND IRONWORK FOR HAND POWER GOLIATHS.- 

This comprises the whole of the gear, shafting, wheels, axles, bearings, &c., best tested crane 
chain, block and swivel hook, and the bolts, nuts, plates and other ironwork ready for fixing. 
Drawings showing the leading dimensions of woodwork, and the construction advised, will be 
supplied if desired. 

Prices of Machinery and Ironwork for Goliaths. 



Power of crane . . tons 
Span . . . . . . feet 

Height ,, 

Price for portable goliath 
Ditto fixed do. 


1 

5 

30 

14 

;^i65 

£^so 


ip 
30 

14 
;£'225 

;£'2lo 


15 
30 

14 
;^287 
£267 


20 

30 

14 

;^335 
^310 


25 

30 

14 
;^400 

£370 



FLOATING CRANES need to be considered with special reference to the work for 
which they are required, but the following engravings and descriptions, indicating the purposes 
for which each type of crane has been advantageously used, will serve as a basis for determining 
which system shall be adopted under conditions similar to, or differing from those mentioned. 

As will be seen on reference to the engravings. Fig. 2162 represents a crane which rotates 
around the central pivot, whilst the system represented by Fig. 2166 utilises the rotation of the 
pontoon for manceuvering and rotating it by warping. 

The principles of working are therefore totally different, but the results obtained have been 
equally good for the purpose for which each type respectively was designed. 

FLOATING CRANES WITH CENTRAL ROTATION.— Fig. 2162 illus- 
trates a 20 tons crane but the same construction is adopted for all powers up to about 100 tons 
and represents the type largely used in naval and mercantile docks where the first cost is ol 
small importance compared with complete facilities for rapidly putting on board or discharging 
machinery, guns, stores, &c., whilst working in a space limited to the width of the pontoon. 

The crane now referred to was required primarily for service in a naval dock, and occas- 
ionally in the adjacent mercantile dock, and the water ballast arrangements, mentioned in the 
following description were necessary for reducmg the draft of the pontoon sufficiently for it to 
pass, at all times, from one dock to the other 

The engraving together with the following description appeared in the Engineer and is 
now reproduced, by the courtesy oi' the Editor of that valuable journal : — 

" The increase in the dimensions of sea-going steamers has so far exceeded any estimates 
which could have been made, even less than a generation ago, that many wharves and docks of 
comparatively recent construction have a depth of water altogether insufficient for vessels to be 
berthed near enough to the quay for discharging or loading, and but few of these have been 
designed with a view to the ultimate use of the powerful cranes which are required for dealing 
with the heavy and bulky loads which are now of constant recurrence. Where these conditions 
exist floating cranes seem to offer greater facilities than any other system of lifting machinery, 
because in most cases they can be used without interfering with the existing equipment or 
arrangements, and the crane illustrated is one of the types which have been most successfully 
used. 

The crane illustrated by the accompanying engraving is capable of lifting to a load of 20 
tons ; the crane revolves entirely round, and the point of the jib describes a circle 70ft. in 
diameter ; the height is about 70ft , and it will clear a vessel when moored close alongside 
the pontoon and standing many feet above water level. The pontoon is Soft, long and 30ft. 
beam ; the depth is 8ft., the draught being 4ft. 3in., and, as will be seen, the foregoing 
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dimensions admit of the crane being laid between the vessel and the quay, and reaching to the 
centre of the largest vessel frequenting the port on the one side where there is deep water, and 
delivering on the quay on the other side. But as the crane may be moved to any part of the 
harbour where its services are required, it may be moored on the opposite side, and aid in 
loading or discharging or in manipulating heavy packages independently of the quay, or in 
effecting repairs to machinery, removing old and shipping new masts, and so forth Cranes ot 
this type provided with their own propellers will be referred to later on, but as tugs are always 
available, and there is ample space for manoeuvering when the crane under consideration is 
used, it was deemed undesirable to incur the additional outlay for the propelling engines and 
accessories. The machinery for working the crane is arranged horizontally in the manner 
designed by Mr. C. J. Appleby, M. Inst. C.E., many years ago, this being compact and very 
accessible, and giving a better distribution of strains than any other construction. The 
necessary stability is obtained by altering the position of the balance-box, and by admitting 
water ballast under some circumstances which will be referred to later on. By using one or 
both of these means, the pontoon is always on an even keel, whatever may be the position of 
the crane and load. The balance box is run in and out by gear driving a long screw, and 
working in gun- metal nuts ; the power is transmitted from the crane engines, and the lever for 
working this gear is alongside those for working the other motions. The counterweight 
having been adjusted for loads within given limits, no alteration is needed until this limit has 
been exceeded, when of course a further adjustment is necessary. The space between the 
floor and the bottom plates forms a closed tank extending over the whole area of the pontoon, 
and a valve worked from the deck admits water into this tank for increasing the immersion, 
and affording a larger margin of stability in rough water. The structure is divided into eleven 
water-tight compartments, all firmly braced together, and in one of these is a centrifugal pump, 
driven from the crane engines, for emptying the water ballast tanks when desired. The roller 
path is formed of a strongly- ribbed casting, which is secured to wrought iron girders extending 
down to the floors, and it is machine-faced on its upper surface, on which the friction rollers 
revolve. These rollers are fitted with steel pins, and are fixed below the jib and the lialance- 
box, and all being driven, it is immaterial, so far as the turning motion is concerned, whether 
the preponderance of weight is on the lifting chain or at the back end. Steam is supplied from 
the boiler, which revolves with the crane. The engines and gear are of the usual type, and 
there are three speeds of lifting, or, by altering the reeving of the chains, four speeds. There 
are two speeds of turning, giving a traverse respectively of about Soft, and i6oft. per minute 
at the point of the jib. Capstans, fair leads, &c., are fixed on the deck, and sides are provided 
with the usual timber rubbing pieces. 

The crane was tested in the works of the makers, with the maximum load, and after this 
had been done and the parts marked, the machinery and pontoon were taken apart for shipment 
and re erection at destination." 

The price of the crane is about >^35oo 

FLOATING CRANES WITH COMPOUND SURFACE CONDENSING 
PROPELLER ENGINES.— The subjoined data relates to cranes of the type Fig. 2162 
but of the greater power and more perfect equipment requisite for discharging vessels at anchor 
in an open roadstead. 

In addition to the large crane, the pontoon carries a steam crane of 5 tons power and jib 
with a radius of about 50 feet and derrick motion. This crane is used for discharging ordinary 
cargo, and for grab dredging, &c., when not otherwise employed. The large crane lifts guns, 
engines, boilers and other heavy loads and deposits them on the deck of the pontoon ; this is 
steamed to the wharf where the crane transfers the loads to trucks which convey them to their 
destinations. 

It will be unnecessary to point out the immense value of cranes of this type for re-fitting 
vessels, in times of peace or war, under conditions which do not admit of such re-fit being 
accomplished by any other means. 

Floating crane of 30 tons power, with jib of about 46 feet radius to describe a complete 
circle in either direction. The crane is mounted on strong foundations framed with the 
pontoon ; this is built principally of steel and provided with anchors, chains and the usual 

outfit. 

The boiler is of the marine type and the engines are compound with surface condenser. 
The machinery has ample proportions for propelling the pontoon at a speed of 4 to 5 miles per 
hour and is complete with all fittings and accessories. 

The price of the pontoon with cranes of 30 tons and 5 tons power, and equipped as above 
described is about .. .. .. .. •• •• •• •• •• ;^'45^^» 

A floating crane of 50 tons power with jib of about 53 feet radius and pontoon 
equipped as last described costs about. . .. »« '♦ •« •< '» ^i66oo. 



JESSOP & APPLEBY BROS. (and^^London) LIMITED. 



21 



A FLOATING CRANE AND REPAIR SHOP.— Ample space can be found 
on board the pontoon for the machine tools and appliances requisite for repairs or renewals, 
urgently required, which could not be carried out locally without a period of detention im- 
possible to entertain. 

With a judicious arrangement of hydraulic and electric appliances (some of which are 
referred to in Sections I. and IV.) it is difficult to define a limit to the work to be done on 
board one of these pontoons. 

The details required as a basis for design and estimate for floating cranes are principally : 
The power of the crane, the radius of the jib and whether this should be fixed or variable by 
steam power. If the pontoon is required, the minimum draft admissible when loaded should be 
given, and such other information as may be necessary with reference to the dimensions of the 
pontoon, equipment with propeller, engines, &c. 




inrii) H 11 h: 




Fig. 2163. 

QUICK WORKING FLOATING CRANES.— Although the use of floating 
cranes may be deprecated if provision can readily be made for the ordinary fixed or portable 
cranes, they render good service where — as indicated in the diagram, these conditions do not exist. 

It will be seen that the depth of water alongside the quay is insufficient for ocean going 
steamers and the arrangement illustrated was designed by the Writer to deal with the traffic 
during the construction of the docks and permanent quays. When these were completed, the 
machinery was moved from the pontoons and now forms part of the equipment of the docks, 
the staging and sheds being utilised for the coasting and river traffic. 

The pontoons — disused mud barges — each carried a rotating steam crane similar to 
Fig. 2179 with steam derrick motion for adjusting the jib to reach the centre of the hatchway or 
the upper floor of the goods warehouse, as desired. 
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FLOATING CRANE AND COAL OR GOODS STORE.— The diagram, Fie- 
3164 indicates an arrangement designed by the writer for use in a Port of call where Ihe quay 
space is frequently insufficient and where— for various reasons — the owners of vessels prefer lo 
load and discharge in the stream. 

The fore and aft compartments provide ample space for stowing, and the rotating crane, 
which is fixed centrally, has a derrick motion for adjusting the jib to suit vessels varying widely 
in beam, dimensions of hatchways, &c. Power for working tne crane is transmitted from the 
Fiopeller engines which are equal to moving thr craft at a moderate speed when fully loaded. 

The vessel may be built in steel, iron or timber, and sent out complete with the crane and 
accessories, but in moU cases the hull is constructed by purchasers to suit (heir own requirements, 
the parts which carry the machinery being made to drawings famished with the machinery. 



JESSOP & APPLEBV BkOS. (a„d'feldon) LIMITED. 23 

FLOATING CRANE FOR GRAB DREDGING AND BLOCK LAYING.- 

Fig. 2165 illustrates a combination which has rendered excellent service in the construction of 
the harbour works for which the installation was designed ; when these have been completed, 
it will be retained for service in dredging, for heavy lift^ beyond the power of the quick working 
quay cranes and, later on, for use in contemplated extensions. 

The crane at the after end is of 10 tons power and works a grab excavator of ij 
cubic yards capacity. The Bxed crane at the forward end is of 30 tons power and the 
pontoon is provided with a screw propeller in addition to the deck equipment for manoeuvering. 

The bed for the concrete blocks is dredged by the grab which is worked by the revolving 
crane and the blocks are laid by the 30 tons crane before sand, shingle &c can accumulate. 

The fixed crane is of 30 tons power and the jib projects 16 feet beyond the end of the 
pontoon. 

The steam driven winch is fixed at deck level, and lifts the 30 tons load by four part flexible 
steel wire rope ; the block sheaves are bushed with gun metal and the cross head has a freely 
swivelling hook. 

The machinery and ironwork for the crane comprise the winch, steel wire rope, jib shoes, 
head piece with pulleys and shackle, back ties, bolts and other accessories complete ready for 
erection. 

The jib is constructed of timber and this, as well as the pontoon and all wood work, was 
built by the purchaser from designs furnished in advance of the machinery. 

The rotating^ crane of the type Fig 2180 is of 10 tons power, and is supported on a 
massive base plate, with turned roller path for making a complete revolution, and secured to 
timbers below deck level. The revolving superstructure carries the engine, gear, boiler and jib, 
all of which have the proportions requisite for rapid working and for the maximum duty above 
named. The post or centre pin around which the crane revolves is hollow, to take a shaft for 
transmitting power to the propeller or other shaft. 

The jib is of wrought iron lattice construction as shown in the engraving ; when at an 
angle of 45° the radius is 24 feet and this can be increased or reduced by the derrick motion to 
suit the work in hand, thus commanding a large area and saving toss of time in warping. 

The grab excavator is of the half tine type (Fig. 2238) of i} cubic yards capacity and 
is complete with gear to open and discharge automatically at varying heights. 

The pontoon. — As already indicated, this was constnicted by the purchaser in accordance 
with drawings supplied in advance and was ready to receive the nuchinery when this was delivered. 

The deck equipment (in addition to the machinery already mentioned) consists of a 
winch at each comer of the pontoon, and fair leads, chains, anchors, &c. for manoeuvering it. 

The screw propeller is 4 feet 6 inches diameter with stem tube, propeller shaft, 
gear &c. for driving the propeller by power transmitted by vertical shaft and gear, from the 
revolving crane engines. 

The prices of the machinery and ironwork as enumerated are i~- 

For the machinery Ac for 30 tons fixed jib crane . . . . . . £S7o o 9 

Weight about iSJ tons. 

For the 10 tons rotating crane complete . . . . . . • • • • £6So O O 

Weight about 23} tons. 

For the i^ cubic vard half tine grab dredger . . . . . . • . ;f 185 o o 

For the deck equipment including propeller, driving gear &c» . • . . ;^240 o o 

If without propeller, driving gear ic, the price would be about . . ;^I30 o o 

FORTY TONS NON-ROTATING FLOATING STEAM CRANE.-Fig. 2166 
is a photographic reproduction of one of three cranes required for various i^ervices in the forma- 
tion of one of the most important Naval Harbours constructed in this century. 

The Cranes were primarily employed in manipulating concrete blocks weighing about 24 
tonis, to form a breakwater in ** pierres perdues" similar to that at Port Said. 

Up to about low-water level, the blocks were dropped from "slip barges "and Hopper 
barges, but for deposit above that level, they were brought in barges (usually five blocks in each 
barge) and, after being lifted separately by the Crane, were manoevered into position and (for the 
most part) dropped from the lifting claws to form a pyramidal structure, the apex of which is 
about 7 feet above normal water level. 

A satisfactory photograph could not be obtained of this portion of the work, but the engrav- 
ing represents another portion of it where the cranes were employed to remove and re-instate 
the damaged part of an existing breakwater of the usual rectangular form. 
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The cranes were also employed for many other purposes, amongst which may be mentioned 
the removal of large boulders and other obstructions met with in dredging, deepening the 
basins, &c. ; picking up blocks which had fallen from the barges ; re-arranging blocks which 
had fallen awkwardly from the slip-barges ; setting the blocks which form the coping of the 
Quay walls, &c. 

As the claws must deal with blocks of several sizes and with boulders of unknown shapes 
and dimensions, several sizes were provided, and each had the simple but efficient appliances 
described at page 103 for adjusting them to the dimensions of the object to be manipulated. 

Having regard lo the capital outlay for the large quantity of plant necessary to complete 
the works in the very short time stipulated, the nature of the work and other considerations, the 
writer advised that the system of cranes above referred to should be adopted in preference to the 
much more expensive cranes of the rotating type. 

The results have been in every sense satisfactory, and — time being taken into account — it is 
believed that plant of this power has never before been constructed for such work, at anything 
like the cost indicated further on. 

The pontoons were built ot timber from designs furnished by the writer, and the leading 
dimensions were as follows : — 

Length over all • . . . . . . . 95 feet. 

Beam , , • • . . . . 3^ 

Depth .. •• .. .. .. 12 

The jib was of steel, strongly braced and projected 45 feet clear of the pontoon, the height 
being about 45 feet to admit of depositing blocks at a considerable height above water level. 
The back ties and struts were specially designed to withstand the exceptional strains incidental 
to the sudden release of the blocks ; provision for these strains was also made in the framing of 
the pontoon. 

Traversing counterweight. — To minimise these strains and to preserve a fairly even 
keel, concrete counterweight mounted on a strong trolly was traversed back and forth by power 
transmitted from the hoisting engines. This was set in motion in an inward direction when the 
block was ready for slipping or laying, and the pontoon quickly righted itself 

The trip gear for releasing the block is worked by a light rope carried down to the foot 
of the jib and works quite freely. 

The machinery consists principally of a powerfiil steam winch with link reversing 
motions, adjustable strap brake, &c. The barrel is of large diameter, spirally grooved to carry 
the steel wire lifting rope without overlap ; the appliances for traversing the counterweight are 
driven by the winch engines. 

The whole of the machinery is fixed on a frame formed of steel girders to be bolted to the 
deck of the pontoon, and each set was tested with its maximum load before delivery. 

The boiler is of the vertical type and is fixed below where there is ample fuel space. 

Capstans, &c. — Four steam driven capstans (fixed one at each corner of the deck) with 
the necessary fair leads and accessories, serve for manoeuvering the pontoon without the aid of 
a steam tug. 

The same result is obtained by two steam winches with capstan ends. These are fixed fore 
and aft on the pontoon and, under some conditions, are more useful than the capstans. The 
two steam winches cost about the same as the four capstans. 

Propeller eng^es. — As work at the breakwater was carried on continuously (day and 
night) for long periods, only one of the pontoons was equipped with compound engines and 
propellor and the necessary boiler power. The facility thus afforded for moving one of the 
cranes to any part of the works where its services were required was found to be quite sufficient. 

The cost of the machinery for each pontoon, steel wire rope and ironwork exclusive of 
lifting claws, propeller engines, <fec. was. . .. .. .. .. £1750, 

The total weight was about 62 tons and the cost of packing for shipment and delivery 
f.o.b. was nearly 5 per cent. 

With compound propeller eng^es, propeller and accessories and boiler of extra 
dimensions, the cost of the machinery and ironwork as above is about . . . . ;^2450. 

FLOATING CRANE WITH IRON HULL.— A crane similar to that last 
referred to — also of 40 tons power — with iron hull and steel jib was designed and built by 
the Writer's firm and sent out in pieces which — as well as the machinery — were carefully 
marked for re-erection. 

The crane was employed, in the first instance, in the construction of extensive quay walls 
and subsequently for loading and discharging guns, gun carriages, marine engines and boilers, 
locomotives and heavy machinery and has been in use for about 1 5 years, without repairs other 
than those strictly due to wear and tear. 

The cost of the crane complete with hull and equipment was about . . . . iCsSOO. 
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FLOATING STEAM CRANE OF 45 TONS POWER. -Anoilier crane fot 
duties almost identical with those last mentioned (excepting as to power) has recently been built 
for the same Government, and may be briefly described as follows : — 

The pontoon is built of mild steel, in compartments, and is provided with strong timber 
rubbing pieces. A pair of longitudinal girders cany the machinery and take the stresses trans- 
mitted from the jib and back ties. The after compartments are of the dimensions required for 
water ballast to maintain an almost even keel when the maximum load is suspended from the jib. 

The water ballast is supplied by centrifugal pumps driven from the winch engines, and 
valves are provided whereby the trim of the pontoon is easily controlled. 

The deck equipment includes steam winches fore and aft with drums for warping into 
position, fair leads, bollards, chains, anchors, &c 

The lifting' machinery is fixed on the fore and aft girders above referred to and consists 
of a pair of main engines with link reversing motions ; these, and the lifting and brake gear are 
of ample power and ate carried in wrought iron frames. The winding drum is grooved spirally 
and coils the flexible sleel wire lifting rope without overlap. 

The jib, back ties and bracingfs are constructed of steel. The feet of the jib are carried 
in strong shoes attached to the main longitudinal girders above referred to ; the back ties and 
bracings are also connected to them, as shown in Fig. 2160, and are provided with Ihe 
appliances for accurately adjusting tension. 

The factor of safety in the machinery and structure throughout is intended to provide a 
mai^in of not less than 6 (six) under the maximum duly for which the crane is designed. 

The price of the crane with lifting rope and all the accessories mentioned, is about £a$oo 

The total weight is about zio tons, but in estimating the cost of freight, an ample ma^n 
must be allowed for the excess of measurement over dead weight. 

FLOATING SHEARS AND FLOATING DERRICK CRANES.— The 
conditions under which it is essential that floating cranes of these types should be adopted, are 
so exceptional that little need be said about them, beyond directing attention to the fact that 
tbey are always expensive, and that cranes of the type Fig. Zt6z or 3166 can be designed to 
work with at least equal safely, and at far less cost. 

FLOATING CRANE DRED.GERS.-Although "Dredpng and Excavating 

Machinery" will be treated in some detail in Section V, the crane forms so essential a feature 
in grab dredging that the subject must 
r also be referred to in this section. 

y 

m 

p The wide range of operations snc- 

2 cessfully carried out by (his system is 

P referred to later on, but attention may 

g be directed to an erroneous impression 

g — frequently held — that Ihe surface cx- 

2 cavated by the grab must necessarily be 

2 less level than that left by the oidinaiy 

p ladder and bucket dredger. Careful 

^ observation, however, indicates that 

g this is not so. Inequalities of sur&ce 

€ are left by both modes of dredging and 

^ are removed by the errosive action of 

water just as quickly and completely in 

Pig. 2167. one case, as in the other. 

Amoi^t the prominent advantages which grab dredging offers may be mentioned the 

facility for working at great and varying iJepths, afloat or on shore, and in positions which 

cannot be reached by any other mechanism, also for excavating or discharging anywhere within 

the lai^e area coveted in the rotation of the jib. 

The value of the system has been amply proved under widely differing conditions, such as: — 
Dredging for deepening docks, rivers, and other water ways. 
Excavating ground, foundations of dock walls, formation of canals, &C. 
Clearing the corners, floor, and entrances to docks. 
Picking out weeds, rock and other obstructions. 
Dredging for gold, sponges, 4c. 
Sinking cylinders, removing core, weighting, &c. 
Depositing concrete under water. 
Loading and discharging grain, seeds, sand, coal, coke, ballast and other material*. 
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The single chain system. — Like some other modern inventions, the grab dredger was 
rapidly perfected and no important improvements have been made for some years. Perhaps the 
most noteworthy have been the single chain and the automatic opening crown, illustrated 
hy Figs. 2237 to 2248. 

The advantages obtained by these improvements are : — 

{a) Any crane of the requisite proportions may be used. 

{d) The operations of lilting, lowering, opening and closing the grab, are controlled 

by two levers, 
(f) The opening crown can be adjusted to open the grab at any height desired. 
id) The grab can be changed to suit variations in the ground, or it is removed in a 
few minutes to leave the crane free for any other service. 

Pontoons. — A wrought iron or steel barge with crane, grab, capstans, fair leads, anchors, 
chains, &c., specially arranged for the work, is usually the most satisfactory installation, but the 
type of barge and position of crane indicated in Fig. 2167 is very generally used. If an existing 
craft is not available (which, with slight modification, frequently answers every purpose) a 
pontoon is constructed in timber from designs furnished in advance by the crane builders, 
leaving the machinery only to be provided. 

The information given in the following tables and in those relating to cranes, grabs, &c, 
will suffice for estimating the approximate cost of Boating dredgers and equipments in general 
use, but they scarcely apply to plant to fulfil exceptional conditions. Amongst these may be 
mentioned hopper barges with (perhaps) two cranes, separate propeller, steam winches, <&c., or 
pontoons to traverse narrow or shallow water ways which may involve the use of a cylinder 
(or some other arrangement) on each side, to give the necessary stability when dredging. 
These, and many other modifications which must remain unnoticed, require special study ; but 
there is rarely much difficulty in designing the appliances requisite for conditions which have 
been clearly defined. 

Cranes. — The quantity dredged being in direct proportion with the number of operations, 
obviously the crane should have power and speed for the maximum output. There are several 
well known advantages in quick working, besides the saving in cost per ton of the stuff dredged. 

If the radius referred to in the table, page 39, is insufficient, the cost of a crane of equal 
power at the radius required, is ascertained by the rule given at page 2. A long reach of jib 
IS sometimes necessary, but for economy in the cost of plant and rapidity in working, it is 
desirable that the jib should be as short as possible consistent with convenience. 

Propeller gear. — If separate propeller engines and boiler are provided, power for working 
the crane is sometimes transmitted from these engines, but — as a rule — it is better to have 
separate engines and boiler for each purpose. 

Types of gjabs. — Good results must evidently depend largely on the grab being suitable 
for the work to be performed for the time being. Some details will be found at pages 94 to 99 
but — as a rule — the type Fig, 2237 is used with advantage for excavating hard or tenacious 
ground and that similar to Fig. 2242 for mud, silt, grain and similar matter. Many modifica- 
tions are made, amongst which may be mentioned the full tine grab for lifting stones, boulders 
and very tenacious soil, and the half tine grab with loose teeth for dredging mud or sand in 
alternating beds of compact and softer consistency. The teeth are bolted on in a few minutes 
and render the grab equally efficient in the different kinds of ground. 

The opening crown, an enlarged view of which is given in Fig. 2238, can be adjusted 
to open the grab at any point desired and form a most important feature in the single chain 
system, the advantages of which have already been mentioned. A quick succession of 
operations being essential to economical working, these appliances should be used in connection 
with all grabs worked by single chain. 

Work performed. — This necessarily varies greatly with the nature of the materials, the 
height of lift, the facilities for getting rid of the dredged stuff, &c. 

The following table gives approximately the output to be expected, per hour from each 
size of grab the lift not exceeding 30 feet, one man only being required for the duty. 

Working Capacity of Grabs and Buckets, Figs. 2237 to 2241. 



(Capacity of grab . . . . cubic yds. 
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li 


Dredging mud or sand about . . tons 


20 


30 


45 


55 


86 


Ordinary excavation ,, cubic yds. 


15 


19 


30 


40 


60 


Discharging or loading grain about qrs. 


120 


140 


210 


280 


420 


Do. do. coal or shingle tons 


15 


20 


30 


40 


60 
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The rMpective quuitities may, however, be much more, ot someH-hal less Ihan Ebited in 
the table ; u a mailer of Hut, as much as 170 Inns— principally mud— has been dredged, p«T 
hour, b; one set of machinery. With a hopper bai^e and Iwo sets of machinery, more thao 
douMe that quantity it dredged. 

The working result* in loading or discharging vessels carrying coal, chalk, gntin, 
baUaat, &c., have been eijually sitisfnctoiy. 

Co«t of working;.— The influences above lefeired to latgeiy atfecl the cost per ton of 
dredging, but (he tables afford a basis for estimating working expenses. A very large quantity 
of dredging has been done at a cost of altout one penny per ton, or less for sand, silt, dis- 
"'" ' ig coal, lime, &c. 

Pkices, &c. of Machinbdv for Floating CuANg Pkedoekb. 



Capacity of grab .. .. cubic yds. 

Radiui of jib feet 

Price of ciane 

„ for depth exceeding 30ft. ,extra per ft. 

., Derrick motioD to adjust radius .. 

„ for felling and lagging boiler 

„ galvanised iron canopy 

„ propeller and geai 

„ winches, chains, anchors, &c. 

„ grab for hard ground, stones. See.  . 

„ „ mud, hard sand, &c. 

„ adjustable opening gear 
Appiox.consampiionofcoalpr iohrs.,cwt. 
„ weight of crane and grab .. tons 
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650 


700 



900 
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£i*S 


i95 
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1700 



TbecoiC of packing for shipment and delivery f.o.b. is about 5 percent. 

PORTABLE STEAM CRANE AND GRAB.— Fig. 216S illustrates a locomotive 

am crane of S tons power with a half-tine grab of j cuWc yard capacity and adjustable 
opening gear, but most of the 
^  'n the follow 



f be used for the 



Fig. 2168. 
further information with reference to c 
u. 92 and 91 lo 101 

Special constructicn nuisl (o: 
jaddilional outlay. 

The capacity of grabs of nil 1 
(approximately) at pnges 27 and 93, 



ing pages n 

If the grab is required for 

only temporary use anoat, the 
crane may be placed on any 
suitable craft and secured to it 
by the rail clips, if on wheels as 
shown in the engraving, or by 
bolts if the wheels are removed. 

By this means much useful 
work is performed with little 
or no outlay beynnil the mere 
cost of fuel and drivers' wages 1 
but for continuous work afloat, 
a well equip]>ed jwntoon will 
lie more satisfactory and econ- 
omical. 

The figures in the follou,ing 

table fumi^ data (or estimating 

the cost of plant of any type or 

cajiacily in general use, and 

ivill be found, respectively, at pages 39 






arely involves much 



orking in diflerent materials, is given 



JESSOP A APPLEBY BROS. (Jw.^Ton) LIMITED. 

KTCES, &C. OK PORTABl.K STEAM CHANKS AND GRABS, Fig. ai6E 



Capacity of grab 


cubic yards 


i 


i 


J 


1 


|i 


Power of ctane 




3 


3 


5 


7 




Radius of Mb 


feel 


16 


16 


16 


16 


16 


Pt 


ceofcrane .. 






.^3:5 


^400 


£y^ 


/67s 




, for deplh exceeding 30 feel 


eVlraperft. 




7/- 




9l- 


loy- 




, Derrick motion to adjust radius 
, steam travelling motion 




5 




£iS 




£^s 












Z27 


£i^ 




, for felling and lagging boiler. . 




3 








£2° 




, galvanized iron canopy 












£ii 




, rail clips or under girders 






£^ 


£i 


£6 


£6 




, for grab for hard ground, stones, 
mud.Tiardsand, &c 


&&'.'. '.. 


S 


£&s 


^100 


£^22 


i;i6s 






6 


in 


£%(, 


/107 


iUS 




, „ grain, seeds, concrete 


Ac" 


,6 


£61 


£n 


£9h 


^130 








-9 


^r 


0^ 


£m 


£20 


Coal consumed per lo hours 


iboot CWI. 


7 


8 






17 


Approximate weLghl of crane and grab 


tons 


lol 


'3 


IS 


21 


32 



and dt livery fob, is about 5 per c 



Fig. Hbg. 
DREDGER SPOIL DEPOSITOR.— Fig. zi6g illustrates a simple and efficient 

arrangement for economically transferring dredged matter to any moderate distance and dis- 
charging it into trucks or on shore for reclamation, forming embankments, Ac 

The apparatus (Hobrough's patent) is clearly indicated in the engraving, and il will only 
be necessary to say that the grab dischaiges over ihe hopper which conducts the contents into 
the truck. The platform with rails to carry the truck, is free to till to the extent desired so 
soon as the truck has passed the point of support, and is counterweigh ted lo lilt back when the 
truck has been discharged. The crane quickly erects the platform, and dismantles il when 

STEAM GANTRY CRANES of the type Fig. : 
Author's firm in 1874 s'"' these, a? well as many otheri 
are now working with the best results. 

The diagram Fig. Z170 illustrates how small a quay space is occupied by these cranes, the 
facilities they afford lor complele supervision of the work and for dealing with most kinds of 
trafific whilst the clear space under the crane, as seen in Figs. 2171 and zr7z, admits of free 
circulation for rolling stock, or other vehicles, without interfering with traffic on the side lines. 
Although no system of ctancage cun equal elevators for economy in discharging grain in 
bulk, the nearest approach to it is obtained by the use uf these cranes working an automatic 
opening grab bucket shown in Fig. 2237 to 2246 and referred lo in detail at pages 93 to 100. 
For data relative to dischai^ng coal, coke, grain, &c. . see page 93. 
■~ '"RerolTinff Cnine.— This is fixed between the main beams, at one end, or centrally as 
shown respectively in Fig. 2173 and 2173. 
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Revolving crane with cross traverse.— If the crane must serve both sides of the 
pier or jetty, it is provided with steam travelling motion, or a capstan for hauling, as may be 
most convenient. 

^An installation of these cranes of 5 tons power has been in successful operation for many 
years. Briefly described, the arrangement consists of a pair of girders for each crane fixed, at 
convenient intervals, on the jetty, which is about 80 feet wide. A line of goods sheds occupies 
the centre of the jetty, below the crane girders, so that the cranes can pass from one side to the 
other and work to or from the ship, goods shed, or truck, on either side as desired. 




Fig. 2170. 

Travelling and capstan motions. — The cranes, Fig. 2172, must be frequently moved — 
sometimes a consid^ table distance — and are provided with steam travelling motion and with 
capstans driven by tne crane engine for hauling trucks. The cranes, Fig. 2171, are rarely 
moved and have not these appliances. Whether the gantry shall be moved by its own steam 
power, or by hand worked gear, is a mere question of convenience ; the latter frequently answers 
every purpose, and even that is not necessary if the service of a locomotive is at disposal. 

Working expenses. — If the work is fairly continuous, the cost of craneage alone for coal, 
ore or general merchandise, in loads of about i ton lifted 20 to 30 feet and turned through half 
the circle described by the jib, varies from about one farthing to one half-penny per ton. 

Including labour on lx)ard and on shore the cost — with craneage— usually ranges from 
2 to 3i pence per ton. 

Cost of gantry cranes. — The proportions vary so widely that reliable estimates of cost 
cannot be made without information as to the maximum load to be lifted at a given radius, the 
span and clear height the gantry must have, the nature of the accessory motions, &c. 

The cost of each of the installations referred to is however given, and these may be regarded 
as generally useAil proportions. 

The gantry (either fixed or portable) may be constructed, wholly or partially, in timber, but 
wrought iron is usually to be preferred. 

GANTRY CRANES OF 20 TONS POWER. —Fig. 2171 represents two of these 
cranes on the jetty which forms an important feature in the James Watt Dock, at Greenock, and 
Mr. Kinipple, M. Inst. C.E., the Engineer in Chief of those admirably arranged docks writes 
as follows ; — 
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ja ArpLrnv's iiandiiook or maciiinerv. 

" They (the cra.nes) have fulfilled all the requirements of my specification, and for smallness 
of cost, coupled with faciliiy for iiavelling from one end o( the qua.y to the other nithout in any 
way interfering with the work on the quay, I am of opinion that they are of the best design 
possible for localities where there is not only > laige coal trade, but other trades The 
cnma are used for loading machinery, masting vessels. Sec, besides coal. The cranes have 
done 32 trucks per hoar." 

The cranes are constructed principally of mild steel, and are complete with appliances for 
lifting the cradle and truck and for tipping them in any position within a radius of 38 feet, and 
at any he^ht from water level up to about 70 feet. 

As will be seen from the engravii^, the ganliy spans two lines of railway and the clear 
he^ht admits of rolling stock and locomotives passing freely beneath it. The height at which 
the driver is stationed enables him to work without a signal man. 

Although the cranes are used for many purposes they were designed mote specially (o afford 
the be*t facilities for shipping coal direct from trucks, which have end openings, and vary in 
capacity from about 7 to lo Ions, nett load. 

Mode of working:. — l^e loaded truck is run on lo a cradle built of sleet with appliances 
fnr holding a truck of any siie in posilion. The crane lifts (he cradle and truck, as shown in 
the engraving, and — when over the hatchway — a lipping chain (attached to the back of the 
cradle} comes into operation until the liuck is at an angle necessary to completely dischai^e the 
coal. The liAing and tipping chains coil and uncoil simultaneously, so that the cradle is 
placed on the rails and the truck removed ready for Ihe next load. There are (wo cradles for 
each crane and an operation with No. 2 commences as soon as that with No. i has been 
completed. 

Speed of working;.— As staled in (he extract quoled, 22 trucks per hour having been 
dealt with, it followt (hat each operation occupies less than three minutes whatever may be the 
net weight of coal. A similar plant has recently been built lo manipulate trucks carrying 
15 tons of coal. 

The coat of gtuiti7 cruiea umilar to Fig. 2171 isabout ^2250. 

The approximate weight is go Ions. 

The cost of cradle* constructed in steel varies in proportion with the dimensions of Ihe 
ducks, the attachments necessary, *c., but it will probably be from £yo to .i'loo each. 

For FIXED and PORTABLE COALING CRANES see pages 44 to 46 ami 
pages 52 and 53. 

TRAVELLING STEAM GANTRY CRANES OF 5 TONS POWER,— 
Fig. Z172 illustrates one of the cranes 
built in 1S74 and subsequently, for 
service at (he Middlesliorough docks. 

The gantry travels on a track of 
13 feet gauge and has a clear height of 
17I feet. The jib is adjusted by the 
steam Derrick motion (o any radius 
between 14 and 30 feet, but the normal 
radius of 24 feet commands the whole 
area between the hatchway and the 
line of raits outside (he ganliy frame. 

Power for travelling the crane, 
and for driving capstans on the under- 
carriage for hauling trucks, is trans- 
milted from the crane engines by 
shafting and gear. Storage tor fuel is 
provided for at least 24 hours work 
and mains laid alongside (he crane 
track supply waler and gas for working 
n^h( and day without intermission. 

The cranes are used for aU pur- 
poses, but when lan<ling ore and 
shipping pig iron — iat which (he cranes 
arelaigelyemployet* "oneofthe cranes, 
worked by one man, discharges about 
2000 tons of ore or puts 2000 (ons of 
]ilg iron on board, (he vessel being 
ihus ready for going 10 sea within 
Fig. 2172. 34 hours of being berthed. 
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But (hit duty is laigely exceeded when (for any reason) exceptionally rapid despatch ii 
necessary ; this is illustrated by the following incident, which also indicates the advantage of 
fodlities for concentrating crane power. 

A steamer entered the dock on the first quarter of flood tide, dischtiged 5(M0 ti 



cnuies in all. 

These pertbn 
that cranes of this a 
ordinary kinds of ship] 

Tbe cost of cranes of tlie aboveaamcd proportions, with iron gantry and jib is about £72$, 

A galvanized house with doors, windows, driver's tools, Ac costs about.. .. /30. 

For the crane with wrought iron girders to carry it and ready to fit to timber rrames, with 
all ironwork, bat without gear, Ac. for travelling by iteain, the pifce is about .. £560. 
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TRAVELLING STEAM GANTRY CRANE OF 3 TONS POWER.— The 
cranes, Fig. 2173, form part of the equipment of a Continental port which has a traffic in coal, 
ore, grain and general merchandise, and is visited at rather irregular intervals, by mail and other 
steamers which require quick despatch ; for this purpose two or more cranes are concentrated on 
one steamer and have her ready for sea in a few hours. The result is in this — as in many other 
cases — that the port has gained a reputation for prompt despatch, which it did not formerly possess, 
and the net gain in income is out of all proportion with the outlay for the facilities now provided. 

The cranes have steam derrick motions and lift 5 tons when the jib is at the normal radius 
of 26 feet, or a lighter load at an increased radius. 

The gantry is built of mild steel and is provided with steam travelling motion. The span 
is 15 feet and the clear height 14 feet. 

The price of the cranes is about ;f 7 1 5 o o 

The weight is about 28 tons- 

The cost of packing for shipment and delivery f.o.b. is 5 per cent. 

50 TON "FAIRBAIRN" STEAM CRANE.— The crane illustrated. Fig. 2175, 
generally known as the **Fairbairn" crane, from the fact that it was originally designed by 
Sir William Fairbairn, in order to obtain great clearance under the jibhead for dealing with 
bulky packages and for loading or discharging vessels of heavy tonnage, is constructed chiefly 
of mild steel or wrought iron ; the box girder section gives the greatest strength with a minimum 
of material, and as this girder revolves it always maintains the same relative position to the load, 
and the continuity of the structure is preserved. 

The necessary stability is obtained by the lower portion of the girder working in a circular 
pit of masonry, or (where a good foundation of masonry cannot be used) in a massive cast-iron 
cylinder ; and cast-iron plate at ground line is bolted to the foundations and bored internally, 
and at the bottom of the pit or cylinder, there is a cast-iron socket to receive the pivot which is 
fitted to the foot of the curved girder or jib, hardened steel washers working in oil being inter- 
posed to reduce and distril)ute the friction over a large area. The girder or jib is also fitted with 
a casting turned on its vertical face, and between this casting and the bored internal ring above 
referred to, a live ring of rollers is interposed, those directly in line of the greatest strain being 
of steel ; the strains are thus distributed over a large number of friction wheels and a corres- 
pondingly large area of the foundation plate or ring. 

The arrangement of engines, boiler and gearing does not materially differ from the ordinary 
steam crane, in addition to those obtained by the chain and blocks ; the slewing or turning 
motions are also fitted with two speeds, and can be manipulated together with the lifting motion, 
without stopping or reversing the engines. The barrel is grooved spirally to take the whole 
length of chain or flexible steel wire rope without an overlap, and the barrel shaft is driven from 
both sides by double gearing to relieve the shaft of tension. Double hand shafts can also be 
provided, so that the crane can be worked in all motions when steam is down and only a single 
lift required ; the double hand shafts enable a large number of men to be employed without 
crowding. If it is desired to take steam from a fixed boiler, the steam pipe leads through the 
pivot to the engines, or the crane may be driven by an electric motor or a pair of hydraulic 
engines, the pressure being conveyed to them in the same manner as if steam were used. Many 
hand cranes of this type have been converted to work by steam or hydraulic power in the 
manner referred to. The condition as to the radius and height of these cranes being always 
suited to their special requirements, it is somewhat difficult to quote prices, but the following 
may be taken as an average both as to dimensions and cost of cranes of the types illustrated. 

The engraving, Fig. 2176, is a modification of the ** Fairl>airn " type, the crane being 
straight from the point above the gearing to the jib-head sheaves, and instead of the solid web 
plates, the top and bottom members are connected by transverse ties and diagonal bracing as 
shown. This type is somewhat more economical in material than the solid web plates, shown 
in Fig. 2175 and the freights is rather less, but being more expensive in construction, the cost is 
about equal. In cranes of the heaviest kind a double set of chains or ropes are employed. 
Prices of "Fairbairn" Steam Cranes, Fig:s 2175 and 2176. 



Power of crane . . tons 


30 


40 


50 


60 


80 


Radius of jib .. feet 


25 


30 


35 


45 


50 


Height of jib head .. feet 


35 


35 


40 


.50 


60 


Prices with boiler complete . . 


;^iioo 


;^I300 


;^i750 


;f23oo 


;f3000 


Price for iron housing 


lAS 


£so 


£(>o 


£7S 


£90 



Packing for shipment and delivery f.o.b. usually costs about 5 per cent. 

The above prices are exclusive of the cast-iron caisson, sometimes used in peaty or unsound 
giound, and the cost of these may be estimated at about ;^I2 to ^^15 per ton, including fitting, 
facing, and bolts ready for fixing. 
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"FAIRBAIRN" CRANES DRIVEN BY ELECTRIC OR HYDRAULIC 
MOTOR. — The general design is as above described, but the boiler and engines are replaced 
by a motor, the electric current or water pressure being carried through the central pivot in 
the same way as when engines are supplied with steam from a separate boiler. 

The prices do not vary materially from those of equal power, of the type Fig. 2175. 

30 TONS FIXED STEAM CRANES, similar in construction to that illustrated 
in Fig. 2185, but with massive foundation plate instead of the travelling undercarriage, are 
built with and without separate engines and appliances for tipping the truck. 

The price of a crane of this type of 30 tons power and 30 feet radius, without tipping 
gear, is about .. •> «• •• •• .. «. •« •* .. £iyoo 

The price with tipping gear is about £iSo6 

TWENTY-TON FIXED STEAM WHARF CRANE.— The crane, Fig. 2177, 
is designed for lower powers than 30 tons, the cost of the Fair bairn type being higher, without 
(in the large majority of instances) anv commensurate advantage being obtained. 

The two steam cylinders are nxed vertically, and are fitted with case-hardened link 
reversing motions ; the lifting gear is of two powers, the third power being obtained by a 
block with the chain reefed to the jib-head. The single gear is proportioned to work loads up 
to 5 tons at quick speed, the double gear of 10 tons at a lower speed, and the maximum load 
of 20 tons is lifted with the return chain and block. The turning motion has two speeds, so 
that the operations of lifting and turning are in unison with each other, and it is transmitted 
from the engine shaft by a set of bevel wheels and double friction cones put into contact by 
Appleby's improved central pull gear. Motion is thus given to a ^atr of wide friction wheels 
immediately under the foot of the crane jib, and the thrust due to the load is distributed over a 
large area of the turned roller path on the foundation plate. 

The crane may be fitted with rigid tie bars, but the derrick motion shown is invaluable 
when a variable radius is required, as, lor instance, to reach the centres of vessels of different 
beam, or to obtam a height necessary for dealing with exceptionally bulky packages. This 
motion is transmitted from the crank shaft, by a pair of bevel wheels, to a vertical shaft with 
a worm on its upper end driving a tangent wheel on the end of a chain barrel, the chains being 
double and in duplicate— when the radius only requires to be varied without the load ; in 
the case of the crane illustrated the load was required to be derricked, which accounts for the 
multiple chains shewn, whereby an extra cost is involved. 

The crane post is of mild steel or hammered scrap iron, turned to receive the superstructure, 
and fitted and keyed into the massive iron foundation plate. When steam is supplied from a 
stationery boiler, the post is bored down the centre and fitted with a steam gland at top and a 
steam pipe connection below the base plate. 

The boiler is usually carried on a feed water tank, which is fixed behind the crane, and 
forms a platform for the attendant as well as a useful counterpoise to the load. The cross tube 
type is thoroughly eflfcctive and generally adopted, but a multitubular boiler will be supplied 
if preferred. In all cases the boilers are of ample proportion, and are fitted with all the usual 
mountings and of the most improved kinds, including double safety valve, steam pressure 
gauge, and fusible plug in the crown of the fire-box. The feed pump is worked from the 
engine shafts but a separate donkey pump or an injector will be supplied at an extra cost of 
about £1$. Sufficient best tested short link crane chain is supplied to reach 20 feet below the 
ground line when the double chain and block are used. 

Prices of Fixed Steam Cranes, Fig. 2177. 



Power 01 crane . . 

lladius of jib 

Steam cylinders, two 

Price of crane with boiler and tank 

derrick motion . . 

iron housing . . 

boiler lagging . . 
Approximate weight 



tons 

feet 

inches 



I 



j» 



> • 



»» 



tons 




The cost of packing for shipment and delivery f.o.b. is usually about 5 per cent. 

FIXED STEAM WHARF CRANES, of the type Fig. 2178 are (with but slight 
modification) constructed of all sizes from 3 to 10 tons power. The following description, 
however, refers to a lO-ton crane with two steam cylinders, fixed in an inclined position outside 
each side frame. The guides to the pistons are cast to the top cylinder covers, and are truly 
bored to receive the slide blocks, the wearing surface being very large ; the blocks cottered to 
the steel piston rods receive the lower end of the connecting rods, which are of wrought iron, 
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fitted with gun- metal steps at slide block end and cross cotter to take up the wear ; the crank 
pin ends are of the marine pattern. The crank shaft is fitted with a pair of turned balanced 
disc plates, into which the crank-pin ends are rivetted ; inside the frames are the eccentric 
sheaves, with gun metal straps, and the reversing motion is of the shifting link type ; the crank 
shaft and all the high speed shafts are, as far as possible, fitted with gun-metal bearings, loose 
caps, and lock nuts ; the motions for lifting, turmng and altering the radius are driven from the 
crank shaft. The lifting power is single and double purchase, and the barrel shaft is fitted with 
a friction strap brake for lowering ; for the third power a running block and double chain to the 
jib-head is used when lifting the maximum load to lo tons. The turning or slewing motion is 
transmitted from the intermediate shaft by a set of bevel wheels and double friction cones (the 
power and speed of slewing being altered simultaneously with the corresponding lifting power), 
and a vertical shaft and train of bevel gear transmits motion to two large friction wheels which 
are almost directly in the line of thrust of jib and travel on a turned path on the foundation 
plate. The friction cones are put into contact by Appleby's central pull gear, and the slewing 
motion can be worked in either direction whilst lifting or lowering the loads, and without 
stopping or reversing the engines. 

The derrick motion is taken from the engine shaft by a pair of bevel wheels driving an 
oblique shaft, with a cast steel worm on the top, gearing into a tangent wheel on the chain 
barrel, around which coils the single chain of the double sheave blocks leading from the top 
stretcher of the crane framing to the jib-head pin, the worm and tangent gear sustaining the jib 
in any required position when the first motion wheels are disconnected from the engines. 

The engines and geaxing are mounted on a pair of cast iron side frames and revolving 
base ; a wrought iron feed- water tank is bolted to this base, forming the foot-plate for the driver 
and support for the steam boiler which — with the coal in bunkers alongside the boiler — serves 
to counterweight the load. 

The crane post is of steel or wrought iron, and is keyed in a massive foundation plate at 
ground level ; the lower end is carried in a toe plate, and these plates are tied together by 
wrought iron bolts which pass through the foundations. If steam is supplied from a stationary 
boiler the post is hollow and is provided with the requisite fittings at bottom and top. 

The jib is built of mild steel with lattice bracing and all necessary appliances, including 
ample means of lubricating the chain or rope sheave. 

The boiler is usually of the vertical type with two or more cross tubes, and is complete 
with fittings, including an injector. 

The differences between the crane above described and those of less power are mainly in 
proportions and radius. Any of them can be made with or without boiler and with a curved jib 
or such accessories mentioned in the following table, as may be required. 

The radius given is that on which the proportions have been calculated ; if a greater 
radius is required, the load must be proportionately reduced or a heavier crane employed ; vide 
the rule for this at page 2. 

Prices of Fixed Steam Wharf Cranes, Fig. 2178. 



Power of crane . . . . . . tons 

Radius of jib . . . . . . feet 

S:eam cylinders (two) . . . . inches 

Price of crane to lift and turn . . 

,, ,, ,, without boiler 

derrick motion . . 

curved jib 

iron house 

canopy, as Fig. 2194 .. 

covering boiler . . 

injector and fittings 

tools in lock-up iron box 
Approximate weight . . . . tons 



it 
it 
tf 
it 

it 
yy 
1) 
ii 




7 


10 


IS 


iS 


20 


20 


y.Jx 10 


7*xio 


8 X 10 


;i"Sio 


£6Ss 


;^940 


;^445 


£(>io 


jCHS 


£2S 


£7,0 


£3S 


£n 


£2» 


£4S 


fy-i 


425 


£30 


£12 


£h 


£16 


£15 


£16 


;f20 


£7 


£s 


£9 


£5 


£5 


£6 


17 


21 


33 



20 

20 

8 X 10 

£^^so 

.«fi040 
£40 
£60 

£ao 

£1^ 

£20 

£9 
£7 

40 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

HORIZONTAL STEAM WHARF CRANES.— The construction indicated 
in Fig. 2179 and several of the following engravings was designed by the Author to insure : — 
Rigidity in the revolving bed which carries the working parts. 
Complete facilities for examination and repair ; and 
To give the driver an unobstructed view of his work. 
Patents for the invention have been granted in this and other countries and the large 
number of these cranes in constant work in all parts of the world, must be regarded as good 
evidence in favour of this construction. 
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HORIZONTAL FIXED STEAM WHARF CRANES.-Fie- 3179 is en- 

graved from 1 photograph of a ciane of 10 tons power and 25 feet radius and Fig. 3180 from 
one of 5 tons power and 16 feet radius, but the Kame type of crane is built of all powers Up la 
about 40 tons and for almost any radius requited 

The proportions in general use will be found in the tables on the following page. If the 
radius for a crane of given power must exceed that specified, one of larger power at the not mil 
radius should be used, as indicated at pa^e z. 

For dealing with packages of exceptional dimensions it may be convenient lo have a curved 
jib similar to that shown in Fig. 2185 or 2189 ; but the necessary clearance beloiv the jib caa 
frequently be obtained by fixing the crane on a masonry, timber or other slruclure carried a few 
feet above quay level. If this is iniufficieni, the crane may be mounted on a gantry in the 
manner indicated in Fig. St?! or 2174. 

As far as possible every crane is tested before delivery with iti own chain or steel wire 
rope and block, and prices Include foundation bolts and plates, best tested crane chain or 
flexible slecl wire lope, screw keys, stoking tools and all requisite fittings. 

FIXED STEAM WHARF CRANES UP TO 5 TONS POWER.— 

The arrangement usually adopted for cranes up to $ tons power and about 16 feet radius is 
shown in Fig. 2180. 

So few packages exceed three Ions in weight that true economy often lies Id the direction 
of providing cranes of this type for loads of the KvtrAgt weight, leaving the quite exceptional 
heavier loads to be dealt with by a powerfiil hand crane or by the ship's tackle. 
pRtcES OP Horizontal Steam Cranbs, Figs. 2179 and 2180. 



Power of cr 






Radiusofjib 

Price with boitei and tank 

,, without,, „ (asFig. 21S2) 
Extra for curved jib 

Approximate weight . . . . tons 



The cost of packing for shipment and delivery f.n.b. is about ^ per cent. 
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These cranes are entirely self-conlained uid strongly proportioned, and llie suggestion with 
teference lo raising the foundation plale, which will be found on the preceding page, applies, 
and is often advantageously adopted. 

The cost of other tccessories will he found at page 39. 

STEAM WHARF CRANE, Contractor's Pftttcni.—Fig.zi8i. The general arrange- 

— ment of machinery for this crane b similar 

to Fig. 3195 and it can be filled with a 

steam driven derrick motion, as shown 

in that engraving. 

The revolving bed carries the engines 
and machinery (or lifting and rolaling, 
as well as ihe feed waler lank and 
boiler — if these are requited— and is 
secured by a sleel pin or ])osl lo a masEive 
base plate prepared for liolLing to a jetty 
 or olher foundalinn. 

The turned roller palh with im- 
proved slewing gear around which the 
' crane rolales, is attached to the base 
plale and the crane is sent out complete 
p. J, with all accessories ready for re-er«etion 

rig. iiBI. jpj fQ|, ivorking. 
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Phicei op Steau Whakp Ckanbs, Fig. 21S1. 
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FIXED STEAM WHARF CRANES WITHOUT BOILER.-Ste*m for the 

crane Fig. 11S2 is supplied fiom ihe Faclur^ boileis which, in this case, work a( a pressure of 
about 60 lbs. per square ioch, and arc at a distance of about 150 yards. If the crane is idle for 
any lenelh of time some condensed water naturally accumulates in such a length of pipe, but it is 
easily deared by opening the cylinder cocks and miking a few strokes of the engine before 
commencing work, or belter itill, an niiloniatie condensed water ejector cm be placed cqh- 
VGiu«uUy Ileal Ibc crane 
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The steel cenlie post, aroiind which the cntne rotates, [s bored, and titled at the top with 
a swivelling joint and pipe connection with the engines. The exhaust steam escapes by the 
vertical pipe shonn in the engraving;, or is relumed through the post and carried to an eiihaust 
lanlc or elsewhere, as may be convenient. 

The bed plate is a massive casting wilh turned roller path, and the crane is complete with 
chain, &c. , for about 20 feel lift, foundation and bolts. 

The jib is made of limber as shown, or in steel as in Fig. aiSo. 

Extra motioiis and accessories.— The cost of these will be about the same as for the 
cranes Fig. Jl8l. 
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The crane post is of wrought iron and usu^ly exlendi 6 [o 8 feel below the foundation 

Eate, for attkchment to the low«[ deck on board ship, or to a to« pUl« at (he but of the 
undntioni at a wharf ciane. The steam supply is conveyed to the cylinders through a pipe 
passing up the post from below the deck level. The exhaust ii conducted through an annular 
space around the steam supply pipe for discharge at a convenient distance from the crane, or 
through a short pipe to the atmosphere as desired. 

The base plate for ship deck cranes is of the form shown in the engraving but is usually 
of larger dlmeosions for wharf and jelty cranes. 

Cranes with boilers are like Fig. 3183 excepting that (hey have platforms of the 
ditnensioDS necessary 10 carry the trailer, feed water tank, coal bunkers, &c. 

Prices of Stbau Dbck Cranks, F.'g. iiSj. 

Power of crane . . tons i 

Radius of jib .. feel 12 

Price of crane, Fig. 2l8j ^120 

,, ,, with boiler 2'8S 

Bed plate for wharf crane extra .. .. ^6 
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ELECTRIC DECK CRANES. —Hitherto comparatively few of these cranes have 
been made, but the extended use of electric lighting on board ship will inevitably lead to the 
general adoption of cranes and winches driven by current supplied from the ship's dynamo. 

The cost of an electric crane or winch is rather higher than one of the ordinary type 
driven by steam, but the advantage in cleanliness, absence of noise and of exhaust steam as 
well as the higher efficiency of the motor and the convenience in distribution of power, fully 
justify the small addition to initial outlay — especially on board mail and passenger steamers. 

HIGH SPEED FIXED STEAM CRANES of the type Fig. 2184 work loads 
up to 2 tons at about the same speeds as hydraulic cranes, and have been specially designed for 
use under conditions which do not admit of the hydraulic system being conveniently or econom- 
ically employed, as for instance, where only three or four cranes are required, and, occasionally, 
where extremely low temperatures interfere with the transmission of hydraulic power which 
may jeopardise the efficient working of the cranes, just at the time when their services are most 
urgently needed. 

Conditions to be fulfilled — The crane selected for illustration forms part of an installation 
for a large gas-works where the platform area was so limited that the cranes must occupy the 
smallest space possible. The vessels to be discharged varied in beam and in the distances 
between hatchways, and moreover, were aground at low water ; all these conditions were fulfilled 
by the adoption of the design shown in Fig. 2184, which, whilst being exceptionally compact 
affords complete access to all working parts, the derrick motion for adjusting the radius of the 
jib giving the facilities required for the (more or less) reach, from time to time necessary for 
plumbing the hatchways. 

The revolving superstructure which carries the whole of the machinery is exceptionally 
strong, and large wearing surfaces are provided for all bearings. Steel is freely used in the 
wheels and other working parts, and the winding barrel is grooved to coil flexible steel wire 
rope, or chain, as desired. 

The foundation plate has a wide steel roller path, and the saddle at the foot of the jib 
carries two steel anti- friction rollers working on steel shafts, bored and fitted with lubricators. 

The steam supply is obtained from a range of boilers at an average distance, from the 
cranes, of about 200 feet. 

The derrick motion. — The double worm and wheel gear (Appleby's patent) cannot be 
accidentally set in motion ; usually it is not necessary to have a derrick motion for more than one 
or two cranes if several are employed. 

The Cost is largely influenced by the radius of the jib and the maximum working load. 
The crane illustrated lifts 2 tons at high speed an average height of 40 feet, and has a radius of 
25 feet. It easily makes 60 to 70 operations per hour, Init the proportions vary considerably, 
and the prices range from about £3^0 to ;^420. 

LOCOMOTIVE STEAM CRANE OF 25 TONS POWER.— In addition 
to the lifting, turning and travelling motions worked by steam power, the crane Fig. 2185 is 
provided with a pair of engines and appliances for tipping the truck to any angle required for 
shipping coal in bulk. These smaller engines can also be used for lifting light loads at a 
quick speed. 

The jib is built of steel with a radius of 30 feet and exceptional height and clearance to 
admit of a truck being lifted above the side of the largest "Atlantic liner." 

The machinery consists of a large pair of engines for lifting the maximum load and a 
smaller pair for tipping or for working all motions when the crane is employed for light loads. 
The proportions of the gear, shafts, bearings, &c. are ample and the driver— stationed near the 
foot of the jib— has complete control of all motions. The boiler must (in this case) swing 
vviihin a radius of about 11 feet and considerably more counterweight is required than would be 
necessary if more space could be allowed. 

The undercarriage is of wrought iron and the travelling wheels are set to a gauge 01 
1 1 feet, but this dimension can be varied to any extent desired. The carriage in this case was 
erected in order to miss the bollards which are fixed at intervals along the quay between 
the rails as shewn in the engraving. 
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Fig. 2185. 

Work performed. — The crane lifts the cradle and end opening truck which carries about 
10 mine tons of coal or a total weight of about 22 tons but. owing to an unavoidably incon. 
venient arrangement of rails for the loaded and empty truclts Ihc crane can put on board only 
about 160 tons of coal per hour ; this duly would be latgely exceeded if the ordinary facilities for 
rolling stock could be obtained. 

The price of the crane with two pairs of engines for the purposes described, with 
lifting and tipping chains, house, tools and accessories is about . . .    ^Z200. 

The weight is about 90 tons. 

The cradle, to catty a ttuck with 10 tons of coal, 13 built principally of steel and the 
price complete with sling chains, steel lifting bar with swivel hook, safely attachmenls for the 
truck, &c. is about .. .. .. .. ..  .. ^95, 

but these vary in design, weight, &c. and the cost ranges from about •  .f 70 to £iao. 
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Fig. 1(86. 

LOCOMOTIVE STEAM CRANE OF 20 TONS POWER.-Thc photo- 
graphic rcproduclion, Fig. 2186, illuslrales a crane built for general use in Sleel Works where 
It is employed (principally) in connection with the Siemens- Martin and Bessemer departments, 
serving large hammers, changing rolls, &o. 

Cranes of many other types and power have been made for siniilir service, but perhaps 
none of them are quite equal to that now selected for il lust rat ion. 

The machinery is carried on a massive rotating bed arranged as described at page 39. 
The gear is of cast steel throughout, the shafts are of mild steel and have bearings of eiceptional 
length, section, &c. 

The jib is built of mild sleel and curved to give a maximum clearance, and is adjusted by 
Appleby's <louble locked deiricli motion, to any radius between about 14 and 25 feet, or to the 
heiglii from lime to time required. 

The under carriage is constructed of steel girders with massive base plate, hollow sleel 
post, Sic, and is fitted with spring buffers, draw gear anil accessories, as well as with bumper 
blocks to suit trollies of varying height for moving ingots, heavy forgings, rolls, &c. 

The travelling; wheels are of wrought iron with heavy steel tyres ; the gauge is 4 feet 
Si inches (im 335) and, as it was desirable to have only four wheels, provision is made in the 
axles, journals and sections Ihrougtioul, for the requisite margins of safety. 

Stability.— The crane usually works " free on the rails " as shown in the engraving but, 
when exceplioiial toads are manipulated, the road is relieved of strain by ilrawing out and 
blocking up the under girders carried in bridles at each end of the carriage, and shown folded 
within the width of the platform. 

The approjcimate cost of the crane as above described is ^£1400 

The weight is about 48 tons. 
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FIXED CRANES of similar construction and of all powers merely require a bed plate 
of the dimensions requisite for fixing lo the foundations, in lieu of the travelling; under carnage, 
shown in the engraving, and the cost is about lo per cent less than Fig. 2186. 

ELECTRIC^CRANES, see pages 68 to 71. 

PERMANENT WAY LOCOMOTIVE STEAM CRANES OR RAIL^ 
WAY ACCIDENT CRANES.-- Fig. 2189 represents a crane of 5 tons power with 
undercarriage and all appliances corresponding with the rolling stock with which it works. 
But these equipments and the proportions are varied to any extent, as will be seen from the 
following brief reference to construction and to some of the work for which cranes of this type 
are employed. 

The 5 tons crane, selected for illustration, was built many years ago for general use on 
a main line, and so far as the Writer is aware it was the first crane so employed, but has 
latterly been so fully engaged in connection with the wagon shops and yard that it has rarely 
been available for use elsewhere and more powerful cranes have been provided for the 
general service. 

10 and 15 tons cranes of similar construction are provided by another main line. Two 
are in constant use at the principal Locomotive and Carriage Works, and one at the District 
Repairing Shops. Any of these cranes are sent out for temporary service in the respective 
districts. 

District service. — Crane power is rarely needed at some stations, and the time when it will 
be temporarily required can usually be determined. In some such cases it has been found more 
economical and convenient lo send one of the permanent way cranes from the district station 
when necessary, than to provide hand power cranes where they are very seldom used. 

District repairs and renewals. — As is well known to Engineers of Ways and Works 
almost incredible economy is effected by the ** stitch in time " repairs and renewals which are 
almost invariably made when they can be done with little expense and interference with 
traffic. Interesting details could be given of work in taking up and relaying permanent way, 
repairs to bridges and viaducts, loading ballast, setting masonry, &c., the value of which has 
been fully appreciated by those in charge 

Accidents. — The following incident further indicates a kind of service for which permanent 
way cranes are employed with great advantage. 

An accident occurred on one of the main lines above referred to, completely blocking both 
lines for a considerable distance with serious damage to the permanent way, at a point 
al'out midway between the terminus and the district depot. Two cranes were sent from the 
terminus and one from the depot and got to work about 6 p.m. By 5 o'clock the following 
morning both lines had been cleared and reinstated, and ordinary tralfic resumed. 

Construction. — The details at page 53 relating to the superstructure apply equally to that 
shown in Fig. 2189, and need not be repeated. 

The undercarriag^e is built of wrought iron or mild steel and mounted on four or six 
wrought iron wheels with steel tyres ; the axles are usually of mild steel and the carriage is 
complete with axle guards, axle boxes, spring buffers, draw hooks, and brake gear of the 
standard pattern. The buffers are as shown in the engraving or of the central type with draw 
h(;uks ; the positions of these and the draw chains, &c. are made to correspond with the usual 
standards for the rolling stock. 

In the earlier cranes loops were provided at each end of the undercarriage, through which 
rails or convenient material were slung to increase the base when lifting the maximum load side- 
ways, and to relieve the })ermanent way, but the recent practice is to provide girders which are 
carried in a box at each end of the undercarriage, and drawn out when required. 

Appliances are provided for blocking up the carriage and thus prevent the springs from 
deflecting when heavy loads are lifted. 
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Tlic boiltr \s of mild itte] and k fixed u 
w.iter l^nk aod co^l Uiiikcrs. The cliliiin 
biidges, luiinel:!, dooti,, &c., is limiled. 

The jib is [Mvotled at Ihe fool for lowerina on to the " match" or for waul liiicfc whe 
train i:i niade up, and all appliances are provided for lucking the rear end of ibe lioiler plat 
which prevents »ny side movement when levelling. 

A pair of shear legs niay be fixed under the head of the jib to relieve Ihe crane and 
of luiiie of the strain due to an cuceutional lift with blocks and (acklc ; but ihey are i 
needed and — if they are— can usually be iniprovi^ from the materials provi<!ed for the i 
the break-down yang. 

The prices include chains, lilting block, rail clips or under girder: 
ready for work. 

Pricks or Pbrmanbnt Way Steam Ckanes, Fig. 2 
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PERMANENT WAY HORIZONTAL STEAM CRANES of the type Fig. 
2190, are mounted on masiive wrouglit iron iinderwrriages of the length required to protect 
the rear end of the revolving superstructure from impact with other rolling stock, and in many 
cases, cross girders are provided at each end of ihe undercarriage, to increase the base and 
relieve the road of undue strain. The carriage is provided with wrought iron wheels with steel 
tyres, mild steel axles, axle boxes, springs, buffers, draw hooks and chains, safety chains, 
locking gear, to secure the crane whilst travelling, and all accessories for running with other 
rolling stock, and for use wherever crane power is refjuired. Cranes exceeding 10 tons power 
usually have six wheels, as shown in the annexed engraving and those of lower power have two 
pairs of wheels as Pig. 2189. 

The engines and the motions for turning, varying the radius, and travelling, are carried on 
a massive cast iron revolving superstructure and these motions may be worked separately or in 
any combination. The boiler, water tank and coal bunkers are fixed behind the driver's 
platform which is attached to the revolving bed. 

The jibs are made of wrought iron or mild steel, and the curved form is sometime 
necessary for giving the maximum clearance for bulky packages, for reaching over a high-sided 
truck, &c. The lower ends work on strong pivots, and the chains connecting the jib with the 
revolving superstructure have the length necessary for lowering it to clear over-bridges, tunnels, 
&c. ; the funnel also is hinged for this purpose. 

The radius of the jib is varied several feet by adjusting the links at the lower end of the 
back ties If steam power derrick motion is required, it is arranged as shown in Fig. 2186 or 
Fig. 2195. 

Cranes to run with permanent way stock are usually required to lift or lower, turn round, 
alter radius of jib, travel by steam power, and haul a few trucks if desired, but the cost of the 
several motions and accessories is given separately, so that the approximate price of the crane 
can be ascertained without loss of lime in correspondence. 

Seeing that machinery of this kind usually has to perform exceptionally heavy work, the 
materials used in the construction are the best of their respective kinds, and the proportions 
throughout are greatly in excess of those which — theoretically — seem ample. 

If no gauge is mentioned, it will be taken to be 4 ft. 8^ in. (iin. 335.) 

The number of travelling wheels proper for cranes of this type is frequently discussed 
and it is singular how often one factor escapes consideration. 

This is, that when lifting, although there is no perceptible deflection of the frame of the 
undercarriage, the road bed always sinks to some extent, in whatever position the suspended 
load may be. 

For this reason the axles and journals of the permanent way cranes referred to are made 
exceptionally large in section to provide the margin of safety desirable under the above- 
mentioned varying conditions ; the number of wheels need only be in proportion with the 
weights they have to carry. 
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The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 
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Fig a J 91 

HIGH SPEED PORTABLE STEAM CRANES.-Fig.2191. Theprindpaliliffcr- 
Mice between this crane and Fig. 1 1 92 is in llie form nl the jib. Both give the clearance sonielimes 
— — required for reaching Ihe upper flcxir of 

a goods warehouse wilh a bulky load — 
such as a sling of sacks or bales — or for 
woik helween ship and trucks along- 
side, and both aie designed ihroughoiit 
Tor high speeds of lifling and slewing;. 
Cranes of these types are made of 
any proportion! oi powers, but Ihe 
radius o( the jib has hitherto usually 
been l>elween 18 feet and 36 feet, and 
■he working load has rarely exceeded 
li tons. The powers and speeds ol 
working ate eijuiil to 2 to 3 complete 
operations jiei miniite. 

The rotating bed carries the 

machinery, engines, lioiler, feed water 

I tank and fuel, as well as the triclioii 

I rollers which beat on a turned roller 

 pnlh, fuinilng part of Ihe undercarriage. 

j All ihe small gear is of cast sleel, Hie 

I sliafls are of mild sleel. and Ihe jiiurnals 

' work in hard gun melal liearings wilh 

l<K>se caps anil luck nuls. The crane 

_. is rotated in either direction without 

•^"C- ^'91. reversing the engines, and the levers 

for all motions including travelling, lowering by brake or by link reversing gear are controlled 

Itom the driver's plalfoim. 
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The undercarriag^e is of wrought iron and has a massive base plate with a wide roller 
path and a central boss to carry the crane post or pin. The wheels are of iron with steel tyres ; 
the axles suitable for the gauge required, usually 4 feet 8} inches, (im 335) are of mild steel ; the 
bearings for cranes with locomotive gear are lined with gun metal bushes, and draw hooks, &c. 
are provided when required. 

Rail clips, at each corner of the undercarriage, secure it to the rails, or a girder may be fixed 
at each end to increase the base and take the weight off the rails when the crane is at work. 

Capstans. — Many of these cranes have a steam driven capstan, as shown in Fig. 2196, on 
one or both sides of the undercarriage for hauling loaded or empty trucks. 

The crane, Fig. 2x91, is of a tons power and travels on a gauge of 4 feet 8} inches. The 
radius of the jib is about 30 feet 8 inches (9m 85) and the height from rail level to jib head 
pulley is 29 feet 4 inches (9m 10). The usual height of lifl is about 50 feet (15 metres) and the 
speed of lifting about 100 feet per minute (om 50 per second) ; the jib makes a complete 
revolution in 30 seconds. 

Some docks are equipped exclusively with these cranes, the number being increased each 
year to cope with the increase in traffic. 

Electric cranes of the type Fig. 2191. — These cranes are specially adapted to work by 
electric motor, and its application to some of the existing steam cranes. is under consideration. 

The price of the crane — of either design — for a working load of li tons with high speeds 
of lifting and turning, and steel jib of about 30 feet radius is :— 

With straight steel jib as Fig. 2193 .. •• ,• jCaS^ 

„ curved ,, as Fig. 2 191 or Fig. 2 192 .. •• jC47S 

Locomotive gear driven from crane engines . . • • • • £2$ 

Steam driven capstan . . . . . . • . • . each £$ 

Rail clips or undergirders . . . . . • . . . per set £S 

Galvanized iron canopy, stancheons, <&c. .. .. .. ;^io 

The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

PORTABLE STEAM CRANES.— Fig. 2193 illustrates a locomotive crane of 
10 tons power which was built in 1875 for service in the docks where it is still in constant use. 

Similar cranes are in successful operation in all parts of the world, and were adopted by 
the Commissioners of the International Exhibitions in London, Paris, Vienna, Philadelphia, 
&c. for general service and — specially — for placing in position and partially erecting the heavy 
machinery which formed so prominent a feature in each of those exhibitions. In all cases they 
earned awards of the highest class. 

Construction. — The following outline specification, in conjunction with the engraving, 
will clearly indicate the arrangement of parts : — 

All motions, namely, lifting, turning, altering radius, and travelling are taken from a pair 
of steam engines, placed slightly at an incline, one outside each side frame. The crank pins 
are fitted into balanced disc plates ; each cylinder has link reversing gear, and the piston rods 
are guided by blocks working in bored guides with large wearing surfaces. The post is of 
wrought iron turned to fit the revolving bed which carries the side frames. The feed- water 
tank forms a platform for the vertical boiler, coal bunker and driver, and is placed at such a 
distance behind the post as to form counterweight for the greater part of the loads. 

The lifting power is conveyed from the crank shaft to the chain-barrel by means of spur 
gear and has two speeds ; the load may be lowered by reversing the engines, or by the brake. 
The turning motion is obtained through double friction clutches, and the crane may be turned 
in either direction simultaneously with any other operation. 

The derrick motion is obtained by a worm and tangent wheel on the chain barrel, the 
worm locking the jib in any position. 

The trarelling motion is conveyed from the crank shaft to one or both axles by suitable 
gear, the shaft transmitting power from the engine, passing down the centre of post. 

The undercarriage consists of a wrought iron girder frame which carries a massive 
central l)ed casting with turned roller path, as shown in the engraving, but in the smaller size 
cranes the undercarriage is a complete casting having horns for axles, railclips, &c. 

The radius at which the maximum load should be lifted is given in the following table. 
Lighter loads may be worked at an increased radius but a heavier crane should be used if a 
greater radius is required for the maximum load than that stated. 

The working expenses for these cranes, in London, is about 12/- per day and a 3 tons 
crane easily deals with 3cx> tons per day lifted or lowered an average of 30 feet and slewed 
thrcugh about half the circle described by the jib. 

Housing for cranes varies greatly according to climatic conditions and individual require- 
ments : in some cases a plain canopy is sufficient ; in hot climates it is generally made double 
with an air space between as shewn in Fig. 2194, and stout canvas curtains made to slide for 
the protection of the driver, are not unfrequently required. As a rule, especially in this 
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country it is found siilTicipnl to provide a 
when the crsne is working, nnd replaced i 
in the siilijoined prices. For cold clima 
windows in front and sides and a floor, Ih 



oof nnd iKick with slidii^ sides which are taken out 
nly ill bad weather i thll construction is contemplated 
es a complete house is often provided h:iving gidai 
IS protecting the driver whilst giving; him a complete 

complete ai pos^iilile the prices are given for jibs of 

sually re<]uired. 

H Steam Cranes. Fig. 2193. 
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FiR. 2195. 

PORTABLE STEAM CRANE TO LIFT, TURN, ALTER RADIUS 
OF JIB AND TRAVEL BY STEAM POWER.-The engraving Fig. 219s 
(referred to on ihe following page] represents the conslruction generally adopted foi cranei 
of all powers up to about 10 Ions, Unless Ihey ate required to run with railway rolling stock, 
ot under the condilions mentioned in the immediately preceding psfics. 

Any of ihe above-named motions can !« omitted, anil the cost of each nf them is given at 
p^c 5S, so lliat the ptice of the crane can be estimated without loss of lime in correspondence. 

Steel IK Inrgely used in the construction of the cranes and the proportions are ample for 
llie maximum dulien leitpcclively S|iecilied. 
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PORTABLE STEAU CRANES -Figs. zt94Eind 1195 leprestnt cranNof various 
powers which hive been used in this and olhei counliiea under widely difleiing condiiions, 
amongst which may be meniioned the consttuction of public works, such as haibours, docks, &c., 
and oidinaiy service in icon and sleel works, bridge building, railway, whurf and canal ti^c 

The crane, Fig. 3194, is one ot a, number employed in the construction of the Panama 
Cans], The [lower is 7 tons and the wrought iron under carriage extends beyond the boiler to 
piotect it from injtiry by collision ; the wheels ate of wrought iron with steel lyres, and the 
canlage has the ordlnaiy or central buficrs and draw gear shown in the engraving. 

The craae. Fig. 3195, is of 5 tons power. This engraving, reproduced from a photo- 
graph of a ccane employed in the inslallatioD uf the CaidiH' Exhibition, shows the arrangement 
of machinery and the recent improvenkents in the derrick motion for vKiying the radius of the 
jib by steam power. 

The crane, Fig. 2196, on a low under carriage is of 3 tons power, and is used principally 
for discharging coal atid general merchandise at a Colonial port, but (his conslruction is Carried 
out — Willi or without steam travelling, steam derrick, capstans, Ac— for all powers up lo about 
to Ions with jibs of moderate radius. 
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Construction. — The delaili of cnn^truclian and the advantage; of the hotiiontal system 
are referred lo at p*gM 39 and 53 and need not he lepeated, but atlenlion may be directed to 
the compactae<i5 of the arringcinent indicated in the eagtavings, and to the convenient dis- 
position of the levers which control the several motions and admit of the cranes being easily 
worked by one man. 

The tie rods. — The arranRCinent shown in Fig. 2194 is specially adapted for cranes of 
large )X)wer or of long radius and will be found well worth the small extra cost, l>ut the usitat 
form of derrick motion and sy^teni of lie rod indicateil respectively in Fii;';. Z195 ami Z196 are 
quite satisfactory for cranes of moderate power and radiui 

Power and radius.— The proportions usually required are given below, but they are 
varied 10 any extent and cranes have been built up to 25 tons power. 

Extra motions. — The prices of these, of canopies, and other accessories, will be founil 
on the following page. 



Prices 


P PORTABLB HOKIZONTAL CRANES, 


Fig. 2194. 




Power of crane . . 
Radius of jib 
Price of crane . . 

Approximate weight 


'.'. feel 


.^6 
'6* 


1 
16 

/Soo 
'9 


16 

29 


16 
32 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

All cranes of this type can have the appliances shown in the engravii^ lor varying the 
ra<f ins a few feet The gauge of rails is 4 feet S} inches, but cranes have been built for all 
gauges from 20 inches to I 2 feet. 

Pkicbs Of Portable Horizontal Steam Cranes, Figs. 2195 and 1196. 



Powc 


r of crane . . . . tons 


J 










Radi 


s of jib .. .. feel 






16 






Price 


of crane 




91^ 




^480 


















„ travelling motion 






^2S 








curved steel jib 














rail clips or undergirders 






£s 




















Appr 










.SJ 


2S 



nd delivery f.o.b. is about 5 per ci 



of 

combines the qualities usually sought 
of rapid working, non- liability to 
ilerangement and ample strength 
throughout. It is fitted with two 
c^hnden, improved case hardenetl 
link reversing motion and double throw 
crank shaft ; the revolving lied is of 
cast iron and carries the liearings for 
the various motions. The boQer is 
of the vertical cross lube type, of 
ample capacity and is filed on a tieavy 
east iron water tank which is bolte.l 
to the revolving bed and acts as 
counterweight. 

The carriage is a heavy casting 
(unless otherwise arranged) with 
bearings for the axles carrying the 
travelling wheel*, horns for tail clips 
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The jib is of pilch pine, splayed at the habe and fitted willi cast iron shoes and head or 
if desired it is made of wrought iron or sleel and the rods as shown in Fig. 2196 The extra 
cost for this and for ihe derrick motion shown in the engraving, will l^ found in the subjoined 
hst of prices. 

The crane as above described is complete with best tested crane chain, brake, feed pump, 
spanners, &c. The levers for controlling the several motions are arranged over the foot brake 
in a position which gives the driver a perfect view of the load and of the machinery. 

Pkicbs of Portable Steam Cranes, Fig. 2197. 



Power of Crane . . . . . . tons 


I 


2 


3 


s 


7 


10 


12 


Radius of Jib . . . . . . feet. 


II 


IS 


16 


16 


16 


16 


16 


Price of Crane . . 


£i^S 


;^220 


;f278 


;f35o 


jf43o 


;^60O 


^670 


,, Steam Derrick motion 


l^ 


;fio 


^li 


/'5 


£18 


/20 


;^20 


„ Steam Travelling motion 


£is 


;^20 


Z'22 


£2S 


£27 


^30 


;^32 


„ Straight Steel Jib 


£^ 


£9 


^10 


jCii 


£'5 


£17 


£18 


,, Rail Clips or Undergirders . . 


jC^ 


£\ 


£4 


^5 


£5 


4^ 


£6 


,, Felting and Lagging Boiler . . 


112 


£n 


£/3 


£h 


£15 


£17 


418 


,, Galvanized House 


£12 


£is 


£16 


£20 


;<^23 


£iS 


£2S 


„ Tool Chest and Tools 


£4 


£4 


£4 


£4 


£5 


£s 


£5 


Approximate weight . . . . tons 


5 


8 


II 


16 


18I 


28 


31 



The cost of packing for shipment and delivery f.o.b. is 5 per cent. 



HYDRAULIC CRANES. 

The limits within which the hydraulic system can be economically employed for working 
cranes, hoists, capstans, opening and closing dock gates, etc., is referred to at page 3, but — 
as there mentioned — the facility it affords for transmitting and distributing power over large 
areas, frequently outweighs considerations of initial cost and relativel)' high working expenses. 

Although installations of this kind vary too widely to be comprehensively described, the 
essential features in all are : — the generating station with pumping engines, boilers and 
connections, and the accumulator from which pressure is conveyed by the hydraulic mains to 
the cranes, capstans or other appliances. 

It is desirable as is well known — that the provision in pumping power, sizes of main, etc., 
should be ample for the present and prospective number of machines. Also that the generating 
station should be as central as possible ; but if the space available should not admit of this and 
great lengths of main are necessary, one or more intermediate accumulators largely aid in main- 
taining uniformity of pressure throughout the system. 

Where the water supply is limited, or it has to be purchased, a waste water main may be 
laid with advantage ; this being connected with each machine, the water is returned to the 
pumps and all waste is saved, excepting ihe trifling quantity lost by leakage. 

Quay and jetty cranes. — Whether most of these shall be fixed or portable depends very 
much on the nature of the traffic but if portable cranes can be used, it is beyond question that 
the number required for a given aggregate duty will— in most cases — be much smaller than if 
fixed cranes are adopted. The type indicated in Fig. 2199 is largely used, but where quay 
space is restricted — and it almost invariably becomes so eventually — cranes with gantries similar 
to those illustrated in Fig. 2200 seem to offer distinct advantages. The clear space for trucks, 
locomotives, etc. to pass under the gantry practically adds another line of rails for the circulation 
of rolling stock and — at the same time — minimizes the distance through which the jib has to swing 

Fixed cranes differ so much in design, power, radius, etc., that only a few examples can 
be given of those commonly used. In modern practise fixed quay cranes are rarely of less than 
5 tons ix)wer. 

Varying loads. — As the water displaced by the ram must be replaced for each operation — 
whatever the load may be — the arrangement of concentric rams (one inside the other) referred 
to later on, largely reduces the quantity of water userl and effects a corresponding saving in the 
consumption of fuel. 

Variable radius. — Appliances for altering the radius of the jib by hydraulic power are 
rarely used and are not shown in the engravings, but they are easily arranged, if re<iuircd. 

Working pressures. — The proportions of rams and cylinders for the cranes now referred 
to are those suitable for a i)ressure of not less than 700 lbs. per square inch (about 50 
atmospheres) commonly used for hydraulic cranes. 
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Prices of cranes. — Tlie cu^l uf a cnine of any given |iuwcr is largely aHccled by the rjiliiij 
requLied, and due allowance sliould lie made if Ihc laJius iiieiitiuncd in each case h exceedcti, 

HYDRAULIC PUMPING ENGINES, MAINS, VALVES, fa.— The prices 
for Ihew will be found under the le^pective headings in Seciion V. 

HYDRAULIC MACHINE TOOLS, SHOP CRANES, fa arc rererred In 
at pages 72 10 84 a( Sccliun IV. 

FIXED HYDRAULIC CRANES- Kigs. 2198 and 1199 'epf^ent Ihe well known 
type of f(tf-conlained " pedeslal" cranes, lespeclively of 30 and 10 tons jiower when worked 
wilh a pieisiire of 70a lbs, per square Inch (about ;o almosplicres). 

The pedestal it built of wrought iron and carries the post (or mast) and jib as well as the 
lifting and sleiving cylinders, valves, levers and connectfons ; the base covers so large an area 
that the cost of masonry for foundations, pits, etc, required for cranes of the older construction, 
is malerially reduced. 

The levers for lifting: •id slewipe rnay be arranged to work from (he platform, as 
shown in Fig. ztgS, or in the cabin as in Fig. 3199, Ihe height in both eases giving the driver 
a clear view of his work and rendering him independent of signals. But if more convenient, 
the levers are lixed at quay level or at a distance from the crane. 

The lifting rams. — In order lo bring Ihe consumption of power (referred to al page 59) 
as nearly as possible into relation wilh thai necessary for working economicalty with varying 
loads, concentric rams are used, the diameters bemg giaduated lo eive the desired variations in 
power. The nninber of rams usefully employed for cianes of difleient powers is indicated in 
the following table. 

Prices «nd etjuipment— The following approximate prices for cranes of the types 
Fig. 219s and 2199 include the chains for the height of lift speci6cd, connections for tube to the 
pressure main and all accessories ready for work. 
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THE HYDRAULIC PEDESTAL CRANE OF 20 TONS POWER, Kig. 

319S, has Ilirec concentric rams and his been built (or service in ducks, main line goods 
btiiliuns, dc in this counliy anil abroad. 

The ccniral ram is ec|ua] lo woiking loads U|j to 7 Ions ; the two outer rains arc cunibined 
for loads up to 14 Ions, and all three ire used lor ilie maiimum loid or^o Ions. 

THE 10 TONS HYDRAULIC PEDESTAL CRANE, Kig. 2199, lias two 
rams which are u^d in the manniT lasl described. The small ram is equal lo a load t>l 4 toni, 
and (he two lams are employed for liding up to 10 tons. Fixed cranes o( less than 5 tons 
gxiwcr rarely hive more Ihan one lilting lam. 
PR1CB3 OF lIVDKAULtC rSUEaiAL CftANES, ¥'1^1. IX^S and 11^ 



Number ot rams 






5 


z 


,h';„ 


30 


30 


30 








Z605 


£»>i 


^.000 






3. 



St of packing for shipment anil delivery f.o.b. is abuul $ per c 



Fig. 2100, 
HYDRAULIC GANTRY CRANES.-Fig. 2200 re, 



n of rolling stock beneath it and 



'e been referred lo in 
!.nly be directed to- 
:ianc power wherever it 
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B occupies less quay space than any 
the water's edge — always the moat 



z^That although commanding a la^e area, ihe en 
other type. 

3 — That it allows free circulation Tot traffic close ti 
valuable part of the quay. 

4 — The height of jib provides an ample maigia for clearing Ihe laciest vessel, even when 
light, and the position of the levers affords the driver a clear view of his wock. 

The Gantrj is buill of wrought iron and mounted on steel travelling wheels, or on iron or 
timber sleepers which are fixed to the ground if the crane must be stationary. The weight of 
the structure and the large base give ample stability and — for portable cranes — this is insured by 
clips at each end of the undercaiiiage for altachinn it to the rails. 

Duplex roma. — Cranes of this type are so frequently required for working loads which 
rarely esceed half a Ion to one ton, that some economy in working expenses is ejected by hav- 
ing the concentric rams referred to in the remarks at page 59 on " Var)ing loac^s," and the 
prices of such cranes will be found below. 

The rams are made of the proportions best suited to the traffic, but the diameter of the 
internal ram is usually adapted for loads up 10 about i ton. 

Equipment — The crane is complete with lifting and slewing cylinders, chains or flexible 
steel wire rope and all accessories ready for work, including the coupling for connecting the 
pressure pipe. The pressure main is usually laid in a trench near to the crane track and pro- 
vided, at tnteivaU, with valvea for connection with crane. 

FmCBS OF PORTABLB HYDRAOUC CRANBS, Fig. 2ZOO. 



Power of crane 
Radius of jib . 
Height o( lift . 



'i 



3 



5 



wight - 



«9 



27 



35 



The cost of packing for shipmtnl and delivery f.o.b. is about 5 per cent. 

FIXED HYDRAULIC GANTRY CRANES are precisely as last desctibed,excepling 
that undergirderstofix to the ground are sulisliluted for the travelling carriages shown In Fig. 210a 

The prices aie approximately 5 per cent. less than for portable cranes of equal propoilions. 

GOODS WAREHOUSE HYDRAULIC CRANE.-The type of eianc illustrated by 
Fig. MOi is adapted for loadsup to about 3 tons, and for the limited height of lift lequiied for trans- 
ferring goods from trucks to the receiving platform for distribution by rail or road and for similar 
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The cylinders for lifting and slewing, and all appliances for working, are carried on the bed 
plate which is prepared for bolting to timber or masonry, so that the cost of foundations forms 
an insignificant item in the total outlay. 

This system — in conjunction with an inexpensive form of accumulator — is well adapted for 
goods stations where a few cranes are required. If surplus power does not exist, the hydraulic 
pressure may be supplied from a direct acting pump, or the pressure pumps may be driven by a 
steam, gas, or oil engine. 

Prices of Goons Warehouse Hydraulic Cranes, Fig. 2201. 



Power 0. crane 
Radius of jib . . 
Height of lift . . 
Price of crane . . 
Approximate weight 



tons 
feet 



)« 



tons 



I 


li 


2 


3 


12 


12 


12 


12 


16 


16 


16 


16 


;fl20 


£133 


£iss 


;fl88 


3i 


4 


5 


6 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

Hydraulic wall cranes. — Figs. 2202 and 2203 illustrate cranes which have been in use 
for many year:\ in an extensive range of dock warehouses, for receiving and delivering 
bales, bags, casks, and other packages. 

The jib, shown in Fig. 2202, is of wrought iron and is arranged to reach to the centre of the 
top door and to each of those below, including that ift the basement. But if two ranges of doors 
are to be served by one set of machinery, the jib is constructed of steel of necessary length and 
proportions, fixed centrally between two doors on the upper floor. 

As will be seen from the engraving Fig. 2203 the lower cylinder and ram are used for lift- 
ing and the two upper cylinders for swinging the jib, but these cylinders may be fixed in any 
other more convenient position. 

Cranes of this kind are required to work under conditions varying too widely to admit of 
them being tabulated, but the following data will suffice for approximately estimating the cost 
of hydraulic machinery for most warehouses of the usual types 

The prices include the cylinders, rams and accessories for them and the lifting chain or 
flexible steel wire rope, but not the jib and top and bottom carriages, which must frequently be 
made to special designs. 

Prices of Hydraulic Warehouse Jib Cranes, Fig. 2202 and 2203. 



Power of crane 

Height of lift . . 

Price of lifting cylinder and chain . . 

Do. do. and slewing cylinder and chain 

Extra per foot in height of lift . . 



tons 


i 


f 


I 


li 


feet 


/5 


45 


/5 


45 


• • 


;^io5 


;^ii5 


/125 


;fi40 


n . . 


£^2$ 


£^3S 


;^I50 


;^«70 


• • 


£5 


£\ 


£s 


/6 



The cost of oacking for shipment and delivery f.o.b. is about 5 per cent. 
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HYDRAULIC WALL OR COLUMN CRANES orthe lype Fig. 1204 aie u^ 
priacipally for service in engineeiing woiki. roundries, forges, boiler shops, etc. , and work a(  
prcuure of 1 joo lbs. per square inch (about 107 atmospheres), generally adopted for the rivetting 
and other machinei rererted 10 in section IV. ; but they can be adapted to work with the lower 
piessure usually employed Tor hydraulic cranes and do good service in warehouses and some 
induilriat openlion:. 

The tifiing cylinder ia between the std« rnmcs which form the post, and the rollers attached 
reipeclively to the lension bars and the jib, reduce friction to a minimum when lite jib and load 
■le lifted or lowered. The valve which controls the hydraulic pressure is fixed in any convenient 
portion. The load is traversed horiionlally and the jib slewed by hand. 

The following are usual proportions In regard to ]»wer, radiui, and height oF lilt, but these 
are varied to almon any enlcnl 10 suit the work for which the crane is required. The range of 
lift may be increased at a cost of £6 to ^^lo per fool of extra height. 

PalL-KS OF HVDKAUI.IC Wall Chanrs, Fig. 2204. 



Power of crane .. Ions 
Radius of |lb . . feet 
Height oflift .. 
P.i^ or crane .. 


i 

I 


i 


.£'05 


3 


Is 


s 


6 7 


8 

A. 



The cost of packing for shipment and delivery f.o b. is about j per cenL 

FIXED HYDRAULIC CRANE WITH ROTATING Jia-The diagram Fig. 
mo; illuslrales an entirely selfcontained crane which can be liied where desired, and serve any 
pan of the area commanded by the jib which, in [he crane ilhistraled, is 40 (eel diameter. 



Lg. 220J. 



This form of crane is largely used in machine shops, foundries, forges, &c„ and it is also 
made with a strut to support the jib in the same manner as the Foundry Crane Fig. 2206 ; but 
the lension bar arrangement shown in the engraving, which leaves a perfectly clear space below 
the jib and attows the whole of (he floor space to be uliliied, is generally preferred. 

The jib is slewed by hand and Ihe load is usually traversed by hand power, but mechanism 
for this puipose can be added if desired- 
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fRlCEi Ot KiMiD HVORAUUIC CRAMiS, Hg. 2Ky 



Powei of cr»nt tonj 

Radius oF jib feet 

Height oflift 

Price of crane 

Approximate weight , , . . loni 


5 


1 
ag 


i 

JO 

4i' 


4 5 

10 3o 



The cost of packing for shiiimeni and delivury f.o.b. is aboui % \j 
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WROUGHT IRON HYDRAULIC SWING CRANE. -The ve.y useful type of 

tiaiie [eiiieseiiled by llic diagmtn t'i^. z:o6 makes a complete revoluliun and has a radius of 24 
feel, the height from Hooi to uiidersutc uf jil> lieing 20 feet. The lifling power is ,t tons, Init 
"his and tlic other proportions above mentioned can be varied indefinitely. 

The hydraulic pressure is conveyed (hrough the pivot around which ihe crane rotaies 1 the 
valve for the hydraulic pressure is in the position shown, or elsewhere if n 



■e worked continuously. 
The price of a crane of the |>ro[)orlion indicated, lo lift three It 
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INSTALLATIONS OF HYDRAULIC MACHINERY lor Docks, Whatves.&c, 
dili'ei from each other so widely in extent and details (almost invariably involving some special 
realuies), that it is difficult to make a selection which may be rej^atiled ns fairly representative. 
ISut the following outline Specification of Machinery for Import and Export Ijuays recently 
constructed, may perhaps be considered typical of a modern and economical plant for loading or 
disci .arging miscellaneous cargo. 
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Eng^ines and Boilers. - -Two of the pumping engines (usually supplied with steam from 
three of the boilers) work 60 per cent, of the crane power, the third set of pressure pumps being 
in reserve or employed only quite exceptionally. 

Three of the boilers will supply steam for all three engines in case of need, leaving one 
boiler always in reserve. 

Accumulators. — It was found convenient to locate the pumping station at one end of the 
Quays, and a second Accumulator is provided to equalise the pressure throughout the system. 

The Cranes are of the most modern type, and the Portable Gantry Cranes have gear, 
worked by manual power, for traversing them to any jiart of the Quay. The clear height and 
span of the Gantries admit of rolling stock circulating beneath them. 

Discharg^gf coal, grain, &c. — Vessels carrying these cargoes are discharged by grabs, 
similar to those illustrated by Figs. 2237 and 2241, used in conjunction with any of the cranes. 
Some data relating to the quantity of work performed by these appliances, and the working 
expenses, will be found at pages 93 to 100. 

Outline specification of plant :— 

Three sets of compound pumping engines to work with a steam pressure of i5olbs. per 

square inch, and to supply hydraulic pressure of yoolbs. per square inch. 
Four mild steel Lancashire boilers with circulating tubes in the flues, and all fittings and 

connections. 
Two hydraulic accumulators, with weight cases and automatic stopping and starting gear 

to engines. 
Seven portable hydraulic gantry cranes of the type Fig. 2?oo but to admit rolling stock 

beneath, and with rams respectively for 15 and 30cwt. (750 and 1500 kilog.) and hand 

power travelling motions ; the radius of the jibs is 45 feet (about 13^ metres). 
Three fixed gantry cranes as above, but without travelling wheels, and with duplex rams 

for 25 and 50 cwt. (1250 and 2500 kilog.) 
One fixed crane as above, but with duplex rams to lift 2 J and 5 tons (about 2503 and 

5000 kilog.) 
One hydraulic pedestal crane, similar to Fig. 2197, of 10 tons (loooo kilog.) power, with 

duplex rams. 
One hydraulic capstan. 

Three grab buckets, Fig. 2237, for discharging coal, coke and ore. 
Three grab buckets. Fig. 2241, for working cargoes of grain and seeds. 

The cost of the instillation as above described is about .. .. .. j^ 12500 

The hydraulic pipes and connections for pressure .and exhaust water, returned to the 
pumps, with joints, rings and bolts, the connections between mains and cranes, including valves, 
&c., cost about .. .. .. .. .. .. .. .. ;^330o 

HYDRAULIC COAL TIPS and machinery for loading vessels with coal and ore will 
be referred to in detail in Section V. 

HYDRAULIC OVERHEAD TRAVELLING CRANES.— Although cranes of 
this type, designed and built by the writer's firm, for service in Main Line Locomotive Shops, 
give excellent results, it is doubtful whether (on the whole) the transmission of power by 
hydraulic pressure — for this purpose — compares favourably with other systems referred to in the 
following pages. 

ELECTRIC CRANES. 

The principal advantages gained by i he use of electric motors are : ( I ) a saving in consumption 
of fuel ; (2) convenience and flexibility in woirking, and (3) absence of dirt from coal, ashes, &c. 

The saving in fuel arises from two causes ; the first is the high efficiency of electrical trans- 
mission compared with that obtained by other modes of transmitting power ; the second is, that 
all working parts are at rest and no waste goes on when the crane is not used. 

Conductors or Cables, which supply the current to the motors are usually arranged as 
follows ; — 

For temporary purposes, or where a great length of wharves has to be served by portable 
cranes, baie conductors are carried on wood or iron poles, and the current for cranes which are 
not required to make a complete revolution, may be taken directly from overhead conductors by 
a trolley or sliding contact. If the crane must rotate completely, contact boxes may be fixed on 
the poles or in the ground, at intervals, and the cable led from them through the post or pivot 
of the crane, to the motor. 

For permanent use the conductors are laid underground, .and the cranes are supplied with 
current from the junction boxes, or by means of a slotted conduit and sliding connection. 
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Electric jib and derrick cranes. —There is no waste of time in getting up steam, or in 
bringing fuel and water to the crane as when steam driven, and the large compound engines and 
stationary boilers employed for driving the electric generators are much more economical of fuel 
than the small crane engines and boilers, however well designed and constructed. 

In the case of fixed steam cranes supplied from distant boilers, the loss in condensation and 
leakage in pipes renders them, usually, even less economical than the self-contained steam crane. 

Electric cranes of these types are usually driven by one motor ; in some cases, however, 
two or more may be used with advantage. The current is led to the motor through the centre 
pivot ; but, as already mentioned, a more simple connection sufiices for cranes which do not slew 
through a complete circle. 

Electric overhead travelling cranes. — For the reason above referred to, the loss of 
power in electrical transmission is much less than witli cranes driven by rope or square shaft. 

One motor driving the first motion shaft which would be driven by the rope or square 
shaft, usually suffices for cranes of moderate power. But cranes of large power are frequently 
equipped with three motors — one for lifting, another for travelling and a third for cross 
traversing. This arrangement does away with intermediate gear and admits of each motor 
being of the power required for the work to be performed, so that it will always work at its 
most economical load. 

These cranes almost invariably pick up their current by trolleys or sliding shoes running on 
a cable fixed in any convenient position and extending along the whole range of travel. 

Alterations to existing^ cranes.— From the foregoing remarks it will be seen that most 
well constructed cranes can be converted to work by electric current. 

Distribution of electrical power. — Speaking generally, electricity compares favourably 
with other methods of distributing power to machines which are worked intermittently, and a 
considerable saving may be confidently anticipated where a number of cranes or other machines 
are in use. This is especially noticeable where power, employed for other purposes, leaves a 
surplus for driving the generating dynamo. 

The details required for estimates consist principally of type, power, proportions and 
number of cranes or machines to be driven ; the pressure or tension available (if it is supplied 
from an existing dynamo) together with such data as may be necessary with regard to the plant 
to be provided, provisions for extension, &c. 

The prices of electric cranes do not differ materially from those of similar type and 
proportions driven by steam, rope, or square shaft including the accessories requisite for driving 
the two last named, so that approximate estimates of cost may be based on the prices which will 
be found on the preceding and following pages. But some details are given with reference to : — 

Electric Titan and Goliath cranes at page 70. 
Electric fixed jib cranes at page 45. 
Electric portable cranes at page 53. 
Electric derrick cranes at pages 88 and 90. 
Electric overhead travelling^ cranes at page 119. 

ELECTRIC LOCOMOTIVE CRANES which have to travel long distances, may 
take their current by means of a trolly or shoe sliding on rails or copper strips laid underground, 
as described in the preceding remarks on ** Conductors for permanent use " For a short 
travel, the cable may be fixed (about) centrally, sufficient length being provided to reach to 
the distance required each way. 

INSTALLATIONS FOR SUPPLYING POWER AND LIGHT vary so 
widely in extent and completeness, that it is impossible to treat this branch of the subject in 
detail, but the following abstract of a specification indicates the nature and cost of a complete 
installation, comprising highly economical engines, boilers, dynamos, conductors, quick working 
cranes, and electric lifting appliances— with ample surplus power for future extensions — for a 
long line of quays, where exceptionally low temperature precludes the use of hydraulic or 
steam cranes. 

The plant comprises : — 

Four compound Cornish boilers with fittings, feed pumps, pipes, &c., wrought iron 
chimney and fire bricks, fire clay, ike. for setting boilers and lining chiumey. 

Four compound high speed engines of the highest efficiency, and 

Four dynamos, each mounted on the engine bed plate and coupled to the end of the 
crank shafts of the respective engines. These dynamos are capable of an output of 
305 amperes 225 volts at 280 revolutions per minute. 
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Switchboard of enamelled slate with voltmeter, switches, ammeter and accessories. 
Copper cable between dynamos and switchboard. 

Four shunt resistances and 2650 yards (about) of copper conductor of the requisite 
sections, insulators, trolleys for collecting current for cranes, &c. 

Sixty lamp posts with lanterns and internal fittings, 1600 yards (about) of copper cable, 
and 1 20 insulators. 

The machinery comprises : — 

Twelve portable electric gantry cranes of the type Fig. 2173, to lift i ton at a speed 
of 100 feet per minute and to slew at a proportionately high speed. The radius of the 
jib is 45 feet and the height admits of working the largest ship afloat, when light. 

The motors for these cranes are capable of giving off* 10 brake horse power at a 
normal speed, and they are fitted with all appliances to ensure economy in working 
and maintenance, and to give easy control. 

The machinery for lifting, slewing, lowering by brake, &c., is similar to that 
used in steam cranes, and this— as well as the driver's platform — is enclosed in a neat 
house with doors, windows, &c. 

Six portable electric cranes of 5 tons power of the type Fig. 2195, and of the con- 
struction described at page 56, exceptmg that an electric motor of 20 brake horse 
power is substituted for the ordinary engine and boiler. 

Travelling^ motion. — Each undercarriage is provided with gear to be worked by one or 
two men for moving the crane when necessary. 

Cable and collecting^ trollies for conveying the current to the motors are furnished, as 
above indicated. 

The cost of the installation, ready for erection, is about ;f 18,000, and the cost of 
packing for shipment and delivery f.o.b. is about 5 per cent. 

ELECTRIC BLOCK SETTING PLANT.— The following description relates 
to plant which has manipulated more than 100,000 blocks of exceptional size in one year, with 
at least as much convenience and economy as would have been obtained if the machinery had 
been driven by steam power in the ordinary manner. 

The conditions under which machinery of this kind is used makes it difficult to compare 
the details of working expenses with those incidental to other systems, but the general results 
have been in every sense satisfactory and point to the conclusion that, with dynamos driven by 
economical engines, electric power costs considerably less than that furnished by separate small 
engines and boilers. One man attends to the three machines referred to, all the rest of the 
work being done by labourers, and there is some saving in incidental charges. 

ELECTRIC TITAN OF 100 TONS POWER.— This crane is not illustrated, 
l)ut the following details relating to the proportions and construction of the crane furnish a 
basis for determining the arrangement of machinery to fulfil conditions similar to — or differing 
from — those now referred to. 

The jib, or cantilever, projects a distance of 66 feet beyond the front travelling wheels, 
and blocks up to 100 tons weight can be deposited at any point on either side, or on the face of 
the mole, the top formation width of which is 40 feet. 

The travelling gear consists of sixteen steel flanged wheels which travel on four lines of 
heavy steel rails, the gauge of the outer rails being 10 feet ; the power for travelling is transmitted 
from the electric motor. 

The motor, which provides ihe power forall motions iscompound shunt wound, and the current 
is conveyed to it by bare copper conductors carried on porcelain insulators attached to wood poles. 

The dynamo is of 24,000 Watt power and is driven by a steam engine of 35 horse power. 

The efficiency and cost of plant. — The efficiency is 65 per cent, and the cost is not more 
than that of a Titan of similar proportions driven by steam power. 

ELECTRIC-HYDRAULIC GOLIATH CRANE OF 100 TONS POWER. 

The construction of the gantry generally resembles thai shown in Fig. 2157 but the machinery 
consists of a highly efficient combination of electric and hydraulic power, each used under the 
most favourable conditions. 

' The travelling gantry is built of mild steel and is mounted on four compensating bogie 
trucks, each with two steel flanged \n heels (8 wheels in all) for a gauge of 18 feet 6 inches ; 
travelling motion is transmitted to these wheels from the electric motor, as described below. 
Heavy steel rails laid between the lines of blocks form the track, and the Goliath conveys 
the suspended block to a transfer platform, which takes the place of the block truck indicated 
in the engraving, and mentioned in the description of the Goliath, Fig. 21 58. 
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Tbe lifting nuchilicr; consists of Iwo hydraulic cylinders and rams wilh a ranee ol 
stroke of 12 inches; hydraulic ptessure is supplied in them from a set of pumps driven hy an 
electric motor un ihe gantry, which also provides the travelliti); motion. The cylinders are 
lixed, and tbe lower ends of the rams have loops lor attaching; them lo lifting Lewises placed in 
the blocks to suit the centres of the rams. 

The motor makes 630 revolutions per minute and the speed is reduced by worm and 
wheel gear to suit that requisite, respectively, for drivin); the hydraulic pumps and the 
travelling wheels. 

Tbe dynamo, which supplies the current fur this and other motors and for electric 
lighting, b driven by an existing engine which has the necessary surplus power, 

ELECTRIC-HYDRAULIC BLOCK SHIPPING MACHINE OP 100 TONS 
POWER.— The appliances for lilting and traversing the block are mounted on a. strong steel 
undercarriage in a manner similar to that indicated in Fig, 2155, but there are two steel cylinders 
and rams each with a stroke of about 2J feet. The cylinders ate hied, and the centres of the 
rams coincide with those of the lewises in the blocks ; the connection with the lams is the same 
as that adopted lot the Goliath last referred to. 



The hydraulic pumps and ttavelling motion 

reduced by worm and wheel gear 10 that suitable for each 
that for the (iolialh and is supplied with current froi 



drive 



, by one 



HAND POWER CRANES. 

FIXED HAND POWER CRANE WITH CURVED JIB, Fig. 1207,- 



iun is adopted where 



inder Ihe jib must be greater than 
oiitained with jibs ul the ordinary type, 
which are illustrated and described in 
Ihe following jiages. 

The slwclure is a wrought iron 
or mild steel box girder which extends 
below ground level and forms a substl- 









The lifting ecu hai> Iwu ur mure 
speeils ur " purchases " in proportion 
with the power of the crane, as well as 
brake and pawl capable of sustaining 
the full load. 

The slewing gear, lixed in Ihe 
liosition shown in the engraving, is of 
ample power and is complete with 
handles, top ring, toe plate, foundation 
bolts and all accessories ready for 

The lifting chain is of best, best 
quality »n(l extends In ground level ; 
the she.ive of the lifting block works on 
a turned steel pin, and the swivel hook 
is oiade of bfst \oikshiie iron, 
but ihey may be modified to any extent 
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, Fig. 2207. 




Power of cran 
Radius of jib 
Price of crane 
.Approximate » 


'.'. feti 
eight :; tonl 


5 
16 
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£4^ 


20 JO 

£S90 £765 
22 j6 


40 



The cost of packing for shipment and delivery f.o.b, is usually about 5 per c< 
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FIXED HAND POWER CRANE.- Kiu- 2208 reprcscnls :i c.unc of 30 ion» 

Cicr iind is i\ lype which liiin 
■I CunalrUCtLiI fur llie llrilish 
and sevunil CiJuiiial anil Foreign 
(.Joverninents, Oocks, &c. 

The gear is miijjIl-, duuliii: 
an<] Irelile jiiirchosu ; lliu jMniuils 
an<l iiawl wlicci arc of cast stcul 
and the shafts an; of best iron ut 
mild sleul truly lurnud and ad- 

The crane post is of best 

haiiiiiicrcil iiun or mild alecl and is 
keyed in a massive foundation 
plale U'itli Ihc slewing; ring and 
turned roller around which the 
anli-fricliun rollers revolve. 

The jib is of box section and 
pruvidud with 1 foot piece which 
carries the above named anti-friction 
rollers. 



Prices 


or PixKi) Hand 1'<: 


WEH Ckanks, PiK. 


2208. 




Poner of crane . . 
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£7iS 
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40 
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FIXED HAND POWER CRANES WITH WROUGHT IRON 
FRAMES.- The arrangement, maleriats and finish uf (he crane Fig. 2209 are simitar (o 
those last described, with the exceptions that the side frames are made in wrought irun or mild 
steel strengthened with angle irons, and the bearings .ire bolted or rivetted on, as shown in 
[he cngravini;. 






 Vl\ 
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ES, l''i|J 



3I of packing fur shiiiiii 



FIXED HAND POWER CRANES WITH PLATE IRON SIDES.- 



of 10 tons ]iower of the type 
largely em|iluyed for Kail- 
way goods traffic and similar 



The side frames are oi 
wrought-iron boiler plate, to 
which are rivelted cast-iron 
bosses, ]iropcrly machined 
for carrying the several 
shafts, and connected top 
and bottom by cast-iron 
stretchers. The gear is 
single and double purchase 
for cranes up to 20 tons 
power, a treble purchase 
being added for cranes to lift 
more than 20 tons. The 
|)ost is of forged iron or steel 
uf ample dimensions, and is 
turned 10 lit freely in the 
stretchers. The base plate 
is a massive casting, the race 
path of which is machined 
for taking the anti-friction 
roller in the fool of the jib. 
The slewing gear is carried 



by 



coliin 



attached to the liack of the 



The chain is short -link 
best best-quality tested to 
Admiralty proof strain, of 
ample diameter and length ; 
the materials and wojkman- 
shiji throughout are Ihe best 
of their respective kinds, and 



the 



s and the 
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FIXED HAND POWER CRANES WITH CAST IRON SIDES.— 1 

side frames and the arrangements of the lifting and slewing motions ate similar lo those slio 
in Fig. 22 1 o, with et|ual ma^ns of safety when working the respective maximum loads. 

The timber jibs are made of piteh pine, and wroucbt iron jibs are of the lattice constnicti 
bhown ill Fig. Z2 lo. The prices are as given in the forgoing list. 



THE FIXED HAND POWER CRANE. Fig. ; 



I has side frames of wiuughl 
iron or mild steel of 
channel section, the gear- 
ing being carried in strong 
castings, attached to 



The cnuie post is of 

best hammered scrap- 
iron, 01 mild steel, and 
is machined to lit the 
base plate, the dianiclcr 
bein^ increased at this 



The lifting; gear is 

single and double pur- 
chase, and is provided 
with 3 brake wheel 
strap and le*ei which 
holds (he load in any 
requited position. 

The jib is iikade of 
mild steel or Umber, the 
former adding sightly to 
the cost aii indicated in 
the subjoined list. 



The slewing gear is 

arranged as shown in the 
engraving, the turning 
motion living transmitted 
by handle on the back 
cross shaft. It may, 
however, be mentioned 
that slewing gear is sel- 
dom required (bi cranes 
of the lighter powers. 
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s shown, it^ethe 
IS of (he barrel and gear 
IlASt> Cranrs, Fit;. ^^ 



Power dI cranp.. tons I I 

Radius feet j u 

Price of crane, with sleel jib,, ..  ^ji 

Slewing gear eitra ' i* 

Derrick gear „   £i 

Per foot of radius extra    £2 

Ap[)roximate weight . . tons ' 1 




The cost of packing for shipment and delivery f.o,l>. is usually about 5 per ci 



HAND POWER WHARF CRANES. -Fig. azra indkates the purpose for which 
many cranes of Ibis kind are used. Tlie prices on the fcillowing page include chains, 
foundation plates and all accessories ready for (iKing. 
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es OK Hand I'ovveh WicvRr Ckanbs. Kig. 2212 



Extia for steel jib 

., gun metal bushed 1: 

Approximate weight . . 
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I 

SHIPS DECK 
HAND POWER 

CRANE. ;The sup- 
in Fig. 221Z but if 
preferred (as it usually 
is) the jib is round and 
made of oalt or \ ' ' 



d the ti 






in^ipped for 



int-porl. 
The jirii 



: ]>rices are the 
e a» For the cranes 
F^. fi\2 but if the 
l>earings are lined wit )i 



friction metal, and 
chain is provided to 
reach zoft. below ihe 
deck level, the extra 
cost is about 5%. 

FIXED HAND 
CRANES.— Fig. 
represents 



leof I 



n pow< 



luilable for \a 
land or on board ship. 
The jib is of mild 
»leel of H section; 
the lifting gear is 
single and double pur- 
chase and is complete 
with brake and lever, 

Kwl wheel and pawl, 
ndles, &c. 
The chain, of best 
best quality, reajjhes 
to ground lines and 

with liase plate and 
bolts for securing it lo 
Ihe foundation 
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INDEPENDENT WHIP CRANES ilUistralcd by Fig. 2213 re(|uire no support at 
ihe lop and Ihe base divers su large an ari-a that very lillle foundation is necessary. They 
swin? coiiiplelely round and tlie un<lernaineii Ihree speeds of lifting are quickly altered to suit 
the load to be dealt with. 

The engraving is ftoin a 
for railway, dock, wharf and g. 

Constructvoil. — A wrmight iron 01 mild steel post is secnrei) in the base plate casting, and 
llie lifting gear, jib, lie rods, &c. are attached to a sleeve which rotates freely around the post ; 
li.e jib describes a complete circle, and the lower end of the sleeve being provided with anti- 
friction rollers, the jib ^ews quickly and easily. 
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Powers and speeds. —Working loads up to aboul 5 ewl. ate " whipjied " by hauling (he 
rope coiled on ihe pulley 1 for loads up to aboul one ion ihe handle is pul on llie tope barrel 
ihafl, and for heavier loads Ihe third putchase is obtained by liansferring the handle to the 
pinion shaft. The crane is complete with brake and lever, lifting handles, tope, lifting chain, 
4c. The radius of the jib and the height within which it swings can lie modified 10 almost any 
extent desired. 



I'KICES 0|.- INIIE 


KM>KN'L- W„,|. 


JRANES, 


Fig. 22., 






Power of crane 

Radius of jib 

Clear height of lift . . 
I'tice of crane complete 


" '.'. feet 


As 


.■4 


'3 
3 


3 

13 

f 



The cost of packing for shi[im 



d delivery f.o-b is usually aliout 5 pet cent. 



INDEPENDENT WHIP CRANES 
WITH STEEL SIDE FRAMES ate 

similar in arrangement to Fig 2213 and, 
for that reason, are not illustrated. The gear 
for the three powers and speeds is as last 
described but a pair of steel bars of channel 
section is substituted for the cast iron sleeve. 



The 



e foregoing li 



lalher lower than 



WHIP CRANES WITH TOP 
SUPPORT, Fig. 2214.— The sides are 
formed of sleel bars of channel section with 
a block and centre pin at top and bottom and 
footstep for the latter for fixing to the (loot. 
'I'he bearing for the top pin is secured to a 
beam, as shown, or to any other convenient 
attachment. 

The jib swings easily through a complete 
circle and each crane is jirovided with 
hauling rope, best best chain, swivel hook 
and hall, brake and lever, pawl gear and 



Radius of jib .. 
Approximate w<-i^lu 



PERMANENT WAY HAND CRANE WITH SELF-ACTING BALANCE. 

The crane I'ig. 2215, of S tons power, has automatically adjusting counterweight which insures 
the stability of the crane when working on a line of narrow gauge, and has never failed to 
secute the objects foi which it was designed. 



JESSOP >'!: API'LERV BROS. (.J.riXl,",,,) 



This resull is obtained by connecting llie lie roJs from the jib head with (he cjlindrical 
counterweight, which revolves freely and maintains a proper equilibrium by traversing to a 
distance from the centre po&l in proportion vi iili the weight on the lifting chain. 

The revolving sutHrstructure is built of wroueht iron or steel ; all journals «otk in gun 
meial bearings and the pinions are in steel. The centre post is an iron or steel forging, and the 
crane is fitted with an ami-friction roller which bears on a tinned path on the base plate. The 
jib is of timber or is made of wrought iron if preferred, and the crane is complete witli chains, 
liAing block, brake and lever, handles, Sc, ready for noik. 

The undercarriage is of wrought iron and is provided with wrought iron wheels with 
steel tyres, steel axles, oxie boxes and guards, springs and spring blocks, bviRers, draw hooks 
and safety chains, brakes and appliances to prevent the crane from swinging when travelling. 
Folding platforms afibrd ample space for working, and the jib is easily lowered for travelling. 



Pricks o 


Cranes v 


■ITIl Sei. 


-Acting Balance, Fig. 2215. 




Power of crane 
Radius of jib 
Price of crane 
Approximate weight 




: t:,\ 


3 

"i 


5 7 

/400 ^460 


;5 

/eoo 



The cost of packinjj for shipment and delivery f.o.h. is usually about 5 per ct 
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PERMANENT WAY HAND CRANES. -KiK- 2216 illustrates 11 5 lo.w or.>.u> 
oftlie well knonii ly])e ;\liii"sl uniiersally adojitcil for tiilnay soivice, ami made for .ill ]>fnvi-r-i 
mi to about as or jo lunn. 

The revolving superstructure is liuill of wrou^riii inm or steel, all jciurnals work In f;iin 
mclal bealii^, the pinions are cast sli-el, and llic crane post is of forgeil scrap iron. The jib is 
of steel and appliances are provideil fur lowering it when imveltine, or it may be remnved and 
Kinwed on the iindercariiage. 

The nndercMTiage is of wrought iron and is provided wiih wroiifihi iron wheels wiili 
steel tyres and steel axles, springij and spring blocks, axle lioxes and j^iianls, spi^ng buffers, 
ilraw hooks, safety chains, biake, and other accessories suitable for running uilh (he rolling sloi-l; 
in use on the system for which Iho crane is reijuired. A platfotni on each side, folded back 
for itavplling, afiords ample sjkicu for working. The imsition "' <'•- ^™">i"""":"i'i i""- ■- 
adjusted by band wheel aiul screw, aiul the ginlcrs corrjiiig it ari' 

The materials and workmanship are of the highest class, s 
margins of safely tbroughoiil. 



of the counterweighl Ik)-; is 
ndy clamped when desired. 
Ihe proportions give la^e 
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it of packing fir shipment and delivery f.n.b. is itsiially about 5 per cent. 
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Fig- ; 



!:6a. 



PORTABLE HAND - POWER CRANES FOR DOCKS, GOODS 
STATIONS, etc.— The pioponions and fi<i[sh of the cranes (Fig. 2!i6At are siiiiiEar to 
(hose adopted in the construction of the Permanent-way Cranes last referred to, but not being 
intended to run with rolline stock at ordinary main line speed they aie not provided with 
springs, buHers, draw gear, etc. as indicated in Fig. 2216. 

The revolving supersbucture is of cast iron, and the crane post is of wrought iion ; 
the counterweight boi is mounted on wheels and is secured by screw clamps in the position 
desired. The jib is of steel or timber, usually the former. 

Tlte undercorruiKe is of wrought iron, and is mounted on wrought iron axles and wheels, 
with steel lyres. The wrought iron under girders (at each end of the carriage) are drawn out 
and bloclied up to increase the base transversely when lifting heavy loads, but for ordinary 
work tbey remain folded within the width of the platform to admit of the ctane travelling 
in a limited space ; side platforms give the area necessary for working the crane. 

A band-power tiavelling; motion is valuable for moving the crane short distances and 
for adjusting its position ; the cost of this accessory is given below. 

The slewing' motion, shown in the engraving, saves time and labour, and ensures 
accurate adjustment of ihe jib and load ; the cost of this motion is given separately. 

The counterweigbt box, supplleil with the crane, is filled with scrap iron, stones, or 
suitable equivalent ptovided by the purchasers. 

I'KiiKs nr PoKrAHi.R MANn-PnwF.R Cranes, Fig. i2i6A. 
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it of packing for shipment and delivety f.o.b. is about 5 per c< 
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PORTABLE HAND CRANES FOR SHOPS STORES CON- 
TRACTORS' USE, Fig. 2217.— The cranes are conslructed mainly of wrought iron or 
sieel, and by reason nf ihe malerials employed, ihe weight is reduced to a minimum although 
the matgins of safety are laige. 

The lilling gear i^ single anil double |)uri:liase, anil is provided with strap brake and lever. 

The jib and iindercarriaijc, as well as the Jiames of the revolving superstructure, are built 
of suitable sections of steel and the ciane is mounted on Ranged wheeh, as shown, or on plain 
road wlieels, as desired. In the latter c»se, or lor narrow gauge lines, cruss girders for blockin<; 
up are recommcndi'd. 

Each crane is complete with liox for counlerweiglit, best tested crane chain with hook and 
I>a1iince ball, and tbu wheels and nxles me adnpied lor 4 leet SJ Inches (im 335) gauge, unle^^s 
otherwise specified. 

The bleivmg, detricking and travelling motions worked from the crane platform are rarely 
required, liul they (or some of them) liave Iwen indispensable in many cases, and the separate 
' 'ur accessories not always required, will be found below. 



I'B 



 I'll 



 I'o 



: Crai 



I'oiver of crane tons t | 

Kadiusof)d. feet 1 9 

Price ol crane I ■^" 
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DERRICK CRANES, generally termed •'safely derricks," from the fact that the 
chain barrel for lifting the load is (when the radius of the jib is required to be altered) geared 
up to a conical or "fuzee" chain barrel, to which the chains to the jib-head are attached ; the 
proportions of this fuzee barrel and the gear are such that the strain on the derrick chain is 
balanced by the load on the lifting chain so that, if the lifting clutch were withdrawn, the 
position of the jib and load would remain unaltered. 

The jib descriljcs an arc of about 250" and the large space it commands, together with the 
facility with which a load is moved a considerable distance horizontally, render cranes of this 
construction extremely useful under widely varying conditions. 

Length of jib. — This dimension may be varied to any extent desired up to about 80 to 
85 feet, but a length of 50 feet is usually ample and has been adopted as a standard, for 
estimating purposes, for derrick cranes up to 10 tons power, worked by steam or electric motor. 
If the standard lengths given in the following pages must be exceeded, it may be assumed that 
each extra five feet in length will add about 5 per cent to the cos*i of the cranes. 

In connection with this subject, it may be well to mention that — in most climates — timber 
does Guite well for light work, up to a length of about 60 or 70 feet ; beyond this length the jib 
should be built of wrought iron or steel ; this construction should also be adopted for the masts 
and jibs, if not for the other parts, of all cranes destined for use in tropical countries. 

Derrick cranes of large power. — The examples given may serve as a basis for 
approximate estimates of cost, but the proportions vary so widely that they should be specially 
considered and designed to suit local conditions, which may be exceptional. 

Portable derrick cranes are identical in construction with those illustrated excepting 
that they are mounted on trollies which travel, by steam or hand power, along parallel lines as 
descril>ed further on. 

Information required. — The following details should be given with reference to Derrick 
cranes differing in proportions from those mentioned in the following pages : — 

(i) The maximum load to be dealt with at a given radius. 

(2) The length of the jib — or its radius when at an angle of 45*. 

(3) Whether any (or what) portions of the crane are to be in steel. 

(4) Whether chain or steel wire rope is to be used. 

The two last named details, however, are usually left to the discretion of the constructor 
of the crane. 

STEAM DERRICK CRANE OF 50 TONS POWER.— Fig. 2229 represents 
a crane of this power which commands the centre of the hatch of the largest vessel which can be 
berthed alongside the quay, and the requisite area of wharf, without encroaching on space 
which— in this case — is very valuable. As will be seen from the engraving, part of the 
storage warehouse is in the angle formed by the back ties and sleepers, so that the space 
occupied by the crane is limited to the width of these ties and of the mast. 

The mast, back ties and sleepers which are connected with the foundation plate are 
of steel and the proportions of these members and those of the gear for lifting, derricking and 
slewing, are designed to provide a factor of not less than 6 (six). 

The machinery consists of a pair of engines with case hardened link motion reversing 
gear, and the usual fittings. The gear and shafts are of steel, the bearings in phosphor bronze, 
are of ample length and are carried in suitable castings which are attached to the mast. 

The boiler, of the cross tube type generally used in connection with cranes, is fixed on a 
platform attached to the mast ; this provides space for the driver to work all motions and for 
the storage of fuel and water. 

The foundation plate is a massive casting tied to the sleepers as already described and 
supported on a bed of concrete. A strong central base carries a steel axis at the base of the 
mast and the rotating motion is transmitted by a pinion which gears into an external spur ring 
at the foot of the mast. A hollow central axis is provided for cranes worked by steam from a 
separate boiler, or by an electric motor. 

The jib is built of steel. The length is about 40 feet and is strongly braced top and 
bottom to form a girder of box section. The rope sheaves for lifting and derricking are of large 
diameter and bushed with phosphor bronze ; the axles for them are of steel and bored centrally 
for lubrication. 

The ropes for lifting and derricking are of extra quality flexible steel and have a factor oi 
safety of about 9 (nine) with the maximum loiid. 
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The block.^The frames and loop ate made of Lowmoor ir.on and the sheaves are of the 
same diameter an:l littf d in (he same manner as those in the jih. The loop is piovided with a 
" live ring " and the maninium load is easily rotated. 

The price of the crane is alwiit /iSS"- 

A crane of 60 tons power, of ^iinilar const motion, with a jili about 60 feet long costs 
about . . . . . . . . , . . . . , . . . . . . . . ^2900. 



Vis- "3°. 

STEAM DERRICK CRANE OF 10 TONS POWER. -Fiu. 2230 illustrates 
a crane with a sweep of 50 feel and is typical of cranes np lu Ihal power, as usually built. 

The mochinerjr, attached to the mast, consists of a iiair of engines with case hardened 
link motions, single and double purchase lifting gear, brake of ample power, and all appliances 
of the most improved type for raising or lowering the jib, with or without the load suspended. 
The rotating (slewing) gear, also attached to the mast, has double friction cones which transmit 
the turning motion — in either direction^ without reversing the engines ; -in efficient wind 
brake is also provided to counleract the force of the wind and maintain the iib in any ]>ositiou 
desired. 
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The boiter, carried on a platform behind the mast, is of the vertical cross tube type and 
is complete with all furnace, sleam and feed water fittings, including an injector which draws 
its supply from a feed water tank by the side of the boiler. 

If space is exceptionally limited, the boiler is fixed on one side of the mast instead of 
behind it, as above mentioned. 

The base plate is a massive casting which carries the steel centre pin and the spur ring 
around which the crane rotates, and is complete with bolts to secure it to the timber or masonry 
foundations. 

The mast, jib, back ties and sleepers are usually made of best pitch pine. 
Pricks of Steam Dkrrick Cranks with Boiler, Fig. 223a 



Power of crane . . . . . . tons ' i \ 

Length of jib . . . . . . 50 

Price of crane with chain . . . . £lS6 

,, ,, with steei wire rope . ;^I64 

,T lagging boiler .. .. ;^I2 

,, galvanized iron canopy .. /,j 

Approximate weight . . . . tons 5I 



2 


3 


4 


50 


50 


50 


;^r88 


;t2i3 


£247 


Z»96 


£222 


;6"256 


jCi3 


£13 


£14 


Z8 


£9 


;<.io 


Oi 


H 


10^ 



5 

50 
£320 

£330 

£is 

;^IO 

I2i 



7 


10 


50 


^50 


;^40O 


£530 


i.410 


£p4^ 


£^S 


£i7 


i.12 


/,'I4 


1 


I9i 



The cost of packing for shipment and delivery f.o.b. is alx)ut 5 per cent. 

STEAM DERRICK CRANE \yiTHOUT BOILER.-if the steam supply is 
taken from a separate boiler, the centre pin is bored and fitted with a swivelling connection for 
conveying steam to the cylinders. In other respects the construction and the cost of accessories, 
packing, &c., are the same as indicated in the description of cranes Fig. 2230. 

Prices of Steam Derrick Cranes without Boiler. 



Power of crane 
Length of jib 
Price of crane 



tons 


li 


2 


3 


4 


5 


7 


10 


feet 


50 


50 


50 


50 


50 


50 


.50 


• • 


;^I40 


£173 


£i9S 


£230 


£290 


;^38o 


£s<^ 



MACHINERY AND IRONWORK FOR STEAM DERRICK CRANES.— 

This usually comprises the mast with engines, gear, &c., fitted to it, as referred to in the 
description of Fig. 2230, also the top and bottom pins and base plate for securing to the 
foundations, the lifting and derricking chains or ropes, jib shoes and head piece with pulley, 
derrick chain sheave and connection, boiler and fittings, wrought iron straps and accessories to 
connect the mast with the back ties, and the necessary bolts, plates, &c. 

This leaves only the timber in the jib, back ties and sleepers, to be made by the purchaser 
and — if desired — the drawings for these parts can be obtained at a nominal cost. 

Prices of Mast with Machinery and Ironwork for Steam Derrick Cranes. 



Power of crane . . 

Length of jib 

Price of Machinery, &c. 



Ions 


i-i 


2 


3 


5 


7 


10 


feet 


50 


50 


50 


50 


50 


.50 


  


;^I20 


^145 


;^I65 


;^240 


£3^0 


;^4iO 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 



STEAM DERRICK CRANES WITH STEEL MAST AND JIB — 

The conditions under which it is advisable to adopt this construction are referred to at pageSj 
and to those may be added, the small resistance to wind pressure presented by the steel lattice 
braced jib. 

Tlie cranes are complete with steel mast, machinery and boiler, and the back ties and 
sleepers are of timber ; for description of the mechanical details* orices of accessories, «&c. , see 
those relatinc; to Fig. 2230. 
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Prices of Steam Derrick Crane with Steel Mast and Jib. 



Power of crane . . 
Length of jib . . 
Price of crane with chain 

,, steel wire rope 
Extra per 5 feet length of jib 
Approximate weight . . 



tons 


li 


2 


feet 50 , 50 1 


•• \£^90 


^207 


.. ';i'i98 


;62I5 


.. .^10 


£11 


tons 


6i 


7i 

1 




7 


10 


/480 


50 


£a9^ 


/:648 


£21 


Z30 


16^ 


21 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

STEEL MAST, MACHINERY AND IRONWORK FOR STEAM 
DERRICK CRANES. — The mast is fitted with machinery precisely the same as that 
last referred to, and the following prices inchide the boiler, platform, all ironwork and materials 
for the complete crane, excepting the wood work in jib, back ties and sleepers. 

This arrangement reduces the cost of transport and, for some climates, a steel mast is 
preferable to one of timber. 

Prices of Steel Mast, Machinery, &c. for Dkrrk k Cranes. 



Power of crane . . 
Length of jib . . 
Price of mast, machinery, &c. 



tons 


li 


2 


3 


4 


5 7 


10 


feet 


>"" 


y" 


50 


50 


50 50 


50 


• • 


;£^I50 


£1^ 


/205 


Z"235 


^■295 ^380 


Z500 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 



HYDRAULIC DERRICK CRANES. -The engravings Fig. 2229 and 2230 and 
the descriptions relating to them, apply equally to cranes worked by hydraulic power so far 
as general construction and arrangement is concerned. 

A hydraulic motor takes the place of the steam engine anJ boiler and the central pivot, 
which supports the mast, is hollow and has an internal diameter requisite for carrying the pipe 
connection with the pressure main and the waste water to the exhaust main. 

The motions for lifting, lowering, slewing and derricking can be used in any combination 
and the levers controlling them are conveniently arranged. 

If vibration must be reduced to a minimum, hydraulic rams and cylinders are substituted 
for the motor last named. This construction was very perfectly carried out in the special 
cranes used in the erection of the Forth Bridge 

The cost of hydraulic derrick cranes is approximately the same as that of electric 
cranes, the prices of which will be found at page 90. 

"GUY" CRANES. — Hand power cranes of the type indicated in Fig. 2231 were used 
in quarries, stone yards, tSic, long before the *• Safety Derrick Crane,'' illustrated by Figs. 2232 
and 2236 was invented. But the Guy crane furnished the late Mr. Henderson (to whom we 
are indebted for this admirable invention) with tne basis for the general construction of the now 
well known, " Henderson's patent safety derrick." 

The crane illustrated is of 10 tons power and several of them were used (in the first 
instance) in the construction of important docks After completion of the work the cranes 
were taken over for permanent service for quay and railway goods traffic. 

The descriptions of the steam derrick crane Fig. 2230 and of the hand power crane 
Fig. 2236 apply equally to that now referred to, excepting that rigid ties between the mast and 
the jib head are substituted for the derricking gear, whereby the radius is altered, if desired, 
simultaneously with the lifting and slewing motions, or either of them. 

Prices of Steam "Guy" Cranes, Fig. 2231. 



Power of crane 
Radius of jib 
Price of crane 



tons 


2 


3 


' 4 


5 


7 


10 


feet 40 


40 


40 


40 


40 40 


• • 


£^1"^ 


;^200 


;£'235 


.^.3»o 


^375 


/fSio 



The cost of packing for shipment and delivery f.o.b. is \ jK*r cent. 
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ELECTRIC DERRICK CRANES.— The arrangement of machinery is pracllcilly 
the same as that so successfully employed in steam derrick cranes as shown in I'ig. 2:32, except- 
ing (hat an electric motor is substituted for sn engine and lioiler as the motive power. 

The advantages derived from the use of this system are relerrcd to al page 68, Htid t" 
these may be added the facility for taking power, for any number of cranes, from an ordinary 
supply main or from the special installation with which large buildings and works are now so 
(rffl}uently provided. Attention may also be directed to the absence of risk from fire and the 
consequent reduction in the cost of insuiance. 

The motor is fixed near 10 the base of the crane and has a large margin of power beyond 
that requisite for (he maximum duly specified. The power is Iran 5 milted by double (rictjon 
cones which reverse the direction of motion in lifting, slewing, Ac, and can be used in any 
combination without reversing the rotation of the motor. 

The machinery. — As already indicated, this so closely resembles that used for steam 
derrick cranes Fig IJJO, that the description of it need not be repeated. The switches and 
levers are conveniently arranged and the several motions are under complete control. 

Speeds. — The proportions of the motors suffice for lifting Ihe average load at 1 speed of 
30 to 40 feel per minute and proportionalely higher speeds for lighter loads. If these speeds 
must be exceeded the cost of the crane is slightly increased, but Ihey are usually ample. 

ed is In direct proportion with the work 

For notes on "length of jib," "information required," and for price 
page 83. 
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PORTABLE DERRICK CRANES to work hy steam, electric or hand power, 
are not ilkislrateJ liecanse they are precisely similar to Hgs. 2229 to 2236, ejicepting that ihcy 
are mounted on tliree strong trollies, one carrying (he foundation plate under the mast, and one 
under the outer end of each back lie and sleeper. The wheels fur the trollies are arranged for 
4 ft. SJ in., or other approved gauge, and travel on parallel lines by steam or manual power ; 
the latter usually answers every purpose. 

The prices of these cranes cnnnot be accurately defineii without the details referred lo at 
page S3, under the heading " iiiforniiition required " but, for approximate eslimale, it may be 
a,iiiimLd that a ]M>rt:ilile derrick crntie Mill cost about 20 per cent, more than a fixed derrick 
crane of e.|iir.l proportion:^ 

HAND POWER DERRICK CRANE OF SPECIAL CONSTRUC- 
TION.— Fig. 2232A is an example of a crane uf 50 Ions jxivier which was s]iecially ilesiRneii 
to distrilnile the strains, as fet as possible, over the foimilalions which were of doulilful 
stability j nllboufih these were designed nnd put in, with great care, under the direction of the 
tCngineer-in-chicf, the test with the maximum load indicated ihal the foundations were not even 
, ihen ButlicieDtly goodand il was necessary for that reason lo limit the working load to 30 tons ; 
sioco this lia.-! been done no inconvenience has been experienced. 

The proporlions of gear are arr.tnged for four men on each side 10 work the crane with lis 
n load when exerting alioul 30 lbs. on the handles. 



FiK- "J]. 
HAND POWER DERRICK CRANES CONSTRUCTED OF STEEL, - 

Fig 2'i3 illustrates one of a number of cranc-s of 10 ton:> pL.iver built for Her Majesty's 
Govecmiient for use in ln)|>ical countries where limber is rapidly destroyed by white ants. A 
more usual arrangement is to send the mast and jib in steel complete with all machmeiy and 
accessor iea, including the attachments to the pin at the lop nf the mast, 
and sleepers to he made in limber from drawing" supplied w iili the crane. 
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Fig. SJJ4. Fifi. 2!3S- 

HAND POWER DERRICK CRANES WITH STEEL MAST AND 

JIB.— The cranes Figs. 2234 and 2235 are of J and 51005 power and are usvially biiili with 
back lies and sleepers in timber, these are included in the subjoined prices. The same arrange- 
ment of gear is adopted lor cranes of all powers ; the propoidons are ample throughout, and k 
slewing motion worked from ihe crane (not shown in the engraving) is provided where necessary. 
The machinery sltached to the mast consists of single and double purchase gear, strap 
brake, safety calch for jib, derricking gear and (when lequircd) the appliances for slewing. 
The chains for lifting and derricking are of best best quality and are complete with all 
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Figs. 2234 and 2235. 
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HAND POWER DERRICK CRANES, CONSTRUCTED OF TIMBER.- 

The well known type uf derrick ciane in general use, tepresenleJ in Fig. S2j6, eunsiscs of mast, 
jib, back ties and sleejiers in pitch pine or other s'uitaiilc tinilwr. 

lor laige powers the mast is cross-braced and revolves on a strong steel pin secured in the 
foundation plaie and supported at the top by a similar pin ; strong wrought iron straps are 
attached to ihe buck legs, and the lower ends arc lied to sleepers extending from the 
foundation plate. 

The machinery is fixed to the mast and consists of single and double jiurcbase gear for 
lifting and derriokiiig. strap brake, safety catch for jib, best tested crane chain to foundation 
level with swivel hook, deiilcking chains, handles and all accessories ready for work, and each 
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MACHINERY AND IRONWORK ONLY FOR DERRICK CRANES. 

Kifi. 2236.— This comprises the whole of the gear last menUnned :\nii the ironwork for the head 
and base of mast, fonndatinn plate, jib shoe, head piece with jniUcy fur lifting chain, rods, 
pulley and chain lor the derrick motion and the slr.i|is. knees, IkjIIs, &c. f..r fixing to ibo 

I'KICES KOR MACHlNLiKy ANll IKONWOKK FOR DEKIIICK CKANRS, Fig. I'jfi, 
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STEAM EXCAVATORS. — Several mechanical arrangements have been devised for 
excavating sand, clay, marl and soft rock and depositing the ** spoil" in trucks for removal. 
Others deliver the excavated materials on a carrier which deposits them at varying distances, to 
form an embankment or otherwise dispose of them. The machine now illustrated is avail- 
able for a far wider range of work than any other type of excavator, and being essentially a 
steam crane with detachable appliances for excavating, should find a place in this Section. 

Locomotive steam crane excavators of the type Fig. 2236A. The jib and counter- 
weight make a complete revolution, in either direction, and the machine will either excavate or 
deposit at any part of the circle described by the jib. 

End on steam excavators with excavating bucket similar to Fig. 2236A, have the 
machinery, boiler, &c. forming the counterweight, fixed on the undercarriage, the jib only 
moving through an arc limited to about 90° for excavation and deposits. 

Side steam excavators, with dredger buckets and ladder, which travel on rails parallel 
with the excavation and are capable of working at a considerable depth below rail level, the 
position of the bucket ladder being adjustable to work at almost any angle, the banks of 
a river or canal are formed to the slope desired. 

All these machines have been extensively and profitably used under the conditions for which 
each type is specially adapted, and will be referred to in detail in Section V. 

LOCOMOTIVE STEAM CRANE EXCAVATORS are an adaptation of 
the well known steam crane, and are used as such when the excavating appliances have been 
removed— the alteration being the work of a few minutes. The cranes in general use for this 
purpose are of 5, 7 and 10 tons power. Three tons crane excavators have been made, but the 
larger sizes are found to be more economical and durable. 

The output in stuff excavated and deposited in trucks naturally varies with the strata in 
which the machine works, but that from a 10 ton machine is usually from 500 to 1,000 cubic 
yards per day. 

A 7 tons machine will give 400 to 800, and a 5 tons from 300 to 700 cubic yards per day. 

The railway cutting illustrated by Fig. 2236A consisted of a rather loose and (when 
excavated) not very hard rock, but sufficiently so to leave the ** cleaning up" marks made by 
the steel teeth of the bucket, seen on the side of the cutting to the right of the engraving. 

The machine consists of a strongly constructed steam crane with motions for travelling and 
for altering the ladius of the jib by steam power. 

The excavating bucket is attached to the jib by compensating gear which is controlled by 
the steam cylinder as indicated in the engraving. This gear holds the bucket up to its work 
and shortens the radius through which it travels ; it also enables the bucket to clear all 
obstacles arising from falling stones or soil. 

The machinery and boiler, which form counterweight, revolve with the jib and maintain 
the stability of the crane at whatever angle, relatively with the crane track, it may be working — 
a matter of great importance on soft or imperfect crane tracks— as these usually are. 

The excavator cuts its own ** gullet " and, the radius of the jib being adjustable, it can be 
set at the angle most favourable for the work, this frequently admits of the machine doing work 
which must otherwise be done by manual labour. No other machine possesses this facility. 

The 5 and 7 tons machines are usually provided with buckets of i cubic yard capacity and 
the 10 tons with ij yard buckets. 

The working expenses necessarily vary with the nature of the ground, the prices of labour, 
fuel, etc. but, including the cost of driving the excavator, manipulating trucks around the mach- 
ine, filling them, superintendence, etc., the cost will rarely exceed i J to 2 pence per cubic yard. 



AprROXiMATE Pricks of Steam Crane Excavators, Fig. 2236A. 
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The cost of packing for shipment and delivery f.o.b. varies from 3 to 5 per cent. 
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ACCESSORIES FOR CRANES. 

The labour saving appliances referred to in the following pages greatly increase the earning 
power of most kinds of lifting machinery in connection with which they are used, and the 
illustrations and descriptions — together with those relating to cranes — furnish the information 
necessary for determining the type of plant best adapted for quickly, and economically executing 
most kinds of work. 

Modifications in dimensions (or even special designs) may sometimes be necessary, but one 
or other of the standard types now referred to, will be found to suffice for all usual demands. 

GRAB DREDGERS AND BUCKETS.— All the grabs Figs. 2237 to 2248 are 
worked by a single chain or steel wire rope and can be used in connection with steam, 
hydraulic or electric cranes. This entirely dispenses with the inconvenience of a special crane 
with separate chains, chain barrels, levers, &c. respectively for lifting and opening, which were 
essential for the earlier forms of grabs. They are completely automatic in filling and emptying 
and the closing arms are so arranged that when the jaws (descending as shown in the engravings) 
have entered the material to be removed, they unlock and the crane being then reversed in the 
lifting gear, they are forced further into it by the lifting chain becoming taut and so the bucket is 
filled. The grabs Figs 2243 to 2247 (Hone's patent) have adjustments whereby the penetrating 
power is increased in a few seconds from 2 to i to 4 to i, which materially aids in ensuring the 
bucket being filled at each operation. All the grabs now referred to are made of steel 
throughout, of the sections requisite for sustaining the strains incidental to the work for which 
each kind has been designed. 

Work performed. — This necessarily varies in proportion with the size of the grab, the 
efficiency of the crane and driver, the height of lift and the facilities for clearing away the 
materials lifted. But the following quantities per hour are easily dealt with by cranes and grabs 
of the most improved types. 

Coal . . . . . . . • . . 30 to 100 tons per hour. 

Chalk, shingle, &c. . . . . . . 30 to 60 „ ,, 

Mud, small coal, &c. .. .. .. 50 to 100 ,, ,, 

Clay .. .. .. •• *• 3^ ^o ^o )> >« 

Grain and seeds . . . . . . 200 to 350 quarters ,, 

These are only a few of the materials moved by grabs, but the foregoing figures furnish a 
basis for estimating the duty obtainable when working materials differing from those mentioned. 
The quantities given in the following tables differ from those given above and may be 
regarded as a low average when working with ordinary cranes, under ordinary conditions. 

Economy in time. — The information given in the remarks on "discharging barges and 
sea going vessels" shows that the saving in time — compared with the ordinary system of 
working — is very large. Local conditions must evidently affect the extent of the saving, but a 
basis for estimating this is afforded by the fact that one crane and grab, worked by a driver and 
two labourers, frequently discharges 6cx) to 700 tons of coal in a day of 10 hours, and even more 
under favourable circumstances. 

Economy in working expenses — The saving in this important item is even more 
remarkable. Millions of tons of some of the materials above mentioned are annually removed 
by grabs of the types referred to, at a cost not exceeding one penny per ton. The cost of the 
same work by manual labour is 5 pence to 6 pence per ton. 

The cost of maintenance is very low, and a scarcely less important consideration is the 
certainty that vessels, barges, or trucks will be discharged in a given number of hours, ready 
for further service. 

Breakage of coal, coke, &c. — Contrary to the opinion generally entertained, the waste 
in dust (breeze) is quite 60 per cent less when it is discharged by a properly designed grab, than 
when it is discharged by hand. 

This is due to the fact that only a small portion of the shell of the grab — which lifts (say) 
I ton at each operation — comes into contact with the materials. The disintegration is, there- 
fore, very much less than that caused firstly by loosening the coal ready for shovelling, and 
afterwards in charging into skips. 

Discharging barges or sea going vessels. — Probably no installation of machinery so 
quickly yields a large return on the outlay as well arranged plant for this purpose, the saving 
in the cost of handling being frequently at least 4 pence per ton, with a large economy in time, 
as indicated in the preceding paragraphs. 
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C(mI, coke, ctuUlc, claj, Ac— Enormous tjuantities are daily dischir^i! by this jyslem, 
and many fiuilities have been devised lor transferring tiie maleiiaU to the points where ihey aie 

If a. light narrow gauge railway with turn-over trucks does not suffice, it is a mf re matter 
of convenience whether the hoppers or carriers shall be fixed or portable. An enisling hopper 
may be utilised if the crane is fixed I0 reach it, but if it is portable, a hopper may form pare of a. 
travelling staging which carries the lifting machinery. 

Conveyors. — If the lai^e area covered by the sweep of the crane jib is insufficient, the 
coal or other material is depo5iled on a specially designed endless band— or some other form of 
carrier — which conveys and diitiibules it al any point desired in the length of traverse. 

The cost of a portable steam craae and grftb similar to many in constant use, 
which discharge 60 tn 80 ions of coal per hour, is about j£S6o- 

Grain, seeds, sand, &c.— The form of skip best adapted for these, diflers lo some extent 
from thai generally useil for coal and coke, Ihe mode of working and ihe economical results 
arc. however (practically) as above described. 



l--ii; 2237- Fig. 22JS. 

HALF TINE GRABSJMusker & Vftughan's patent). -Kig 2237 re 
grab closed, as when lifted, and Fig. iZji as it apjwars. ready to descend, after I 
been discharged and the head disengaged from the opening ciown. 

Grabs of this type are suitable for excavating clay, ballast or other lenac 
for clearing the floors of docks, deepening rivers, canals or other water ways, rem 
and foreign matter, excavating in caissons, coffer dams, S:c. 

Whole tine ffrabs arc similar to those illuslraied, excepting that they are 
plates which form the shell, the sections of the lines Uing proportionately increase 

These grabs are used wiih advantage for lilting stones, boulders, pieces of I 



generally— where there is little or no mud 
Prices ok Halk and Who 
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nd 223S, 




Capacity in cubic yards .. 

Price of grab 

Gear for opening at varying heights 

Approximate quantity raised per hour, 10 

Power of crane required .. 
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£t2Z 
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35 
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The cost of packing for shipment a 
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OUTSIDE TINE GRABS. Fig. 2239. are made entirely of sleel, snd lieing ia- 

leniled for working in looser malerials ihan ihose lasl referred lo, such as coal and coke, haiJ 
sand and some gravels and marls, Ihe lines are securetl to the outside of the bucket for Ihe 
purpose of loosening the ground or material to be lifted and filling Ihe gr»b at each operation, 

pRrcES OF OUTSinc Tins Graps. Kig 2239 and 2240. 



Capacity in cubic yards j 

Price of grab j^W 

Gear for opening at varying heights .. /8 
Approximate quant i I); raised pet hour, tons 13 
Power of crane required .. •• „ 1 

The cost of packing for shipment and delivery f.o. 



fk 



i 
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BUCKET GRABS of this type are made o( mild steel plates strenglhened bj' Tramea 
as shown and are specially adapted foe transferring grnin, seeds, sand, &c., from Inick or 
floating craft to Store, or for any combination of these operations. They are also nsed uilh 
great ad\'antage for lifting and depositing silt, grout, puddle and slurry, and for dredging mud, 

Gmb for irregulu' ItrAtK. — It it sometimes desirable to have a set of light steel lines 
which can, at any lime, be bolted to the shell of the bucket and so adapt it for working satis- 
factorily, even in the comparatively hard ground which is frequently met with in sedimentary 

These tines ore removed or fined in a few minutes and— at the small extra cost indicated 
below — the best provision is made for working continuously undei almost any conditions. 

Crane power.— To ensure the tnaximum output with the lowest working expetises it is 
essential thai the lifting power should he ample and the speeds throughout equal to at least 
60 complete operations per hour. 



rmcBS OF Bucket Gti 



iS, Fig. 1241 and 2241. 



Capacity in cuMc yards . . 

Price of grab 

Gear for opening at varying heights 

Outside removable tines extra .• 

Approximate quantity raised per hour, tt 

Power of crane required .. 






The cost of packing for shipment and delivery f.o.b. is 5 per cent. 

GRABS TO WORK AT SLOWER SPEED than those last referred ti 

and differing from them slightly in design and in the cycle of operations, cost about 15 per cen 
less than those illustrated in Figs. 2237 to 2242. 
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GRABS FOR LIFTING LARGE COAL, COKE, BALLAST, TOWN 

REFUSE, &c., (Hone's [■a(ent).— The gtalw. Vi^. 2243 shown open anJ 1-iy 2344 ihowii 
cl«M.-'\ aie used fut rcmovini; iiiakrials of the kimi referred to, bill the utal) V'm. Z24J with 
angle steel lines, his Ihe sn^atest iienetraling [lOwer and should have the prererence for many 
purposes. 

The shell and frames are made of mild steel and Ihe depressing gear is quickly changed to 
give a purchase of 2 to 1, or 4 to I as described a[ page 93. The bucket opens when the 
trigger, shown in ihe ensravin^, comes in contact oiin the crown. 

The output given below is that oblaineii when discharging coal by ordinary cranes, the 
height of lil^ not exceeding about 30 feet and the range of slewing about hall a circle. When 
lifting coke the weight will be relatively lower, but will probably be higher when working 
liallast or other heavy materials. 



I'ki 



US, Fig!, 3343 and 3Z44- 



Capacity of grab , . . . cubic 1 

Price of giab 

Approximate weight lifted per hour (coal), t 
Power of crane requited 



/■ts 



44 78 

f >29 ! ^ifSs 



The cost of packing ft 



Kij;. ;24;- l-'i!,-. 2246. 

GRAB FOR LIFTING SMALL COAL. MUD, SAND, GRAIN, &c— 

The maierials of which the grab is mailo anil llie mode of opening are prucisdy as lasl describe.!, 
but Ibe jaws of the bucket meet closely to retain the small slutf whilst being lifted and slewed 
to ihe point of discharge. 

Prices of Grabs, Figs, 2245 .nnd 3246. 



Capacity of grab , , 

Price of grab 

Approx, weight lifted per hour (coal; 
Power of crane required . . 



ibic feel 




The cost of packing for shipment and delivery f,o,b is about ; per ci 
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Fig. JI47 



Fig. 2243 



HEMISPHERICAL EXCAVATORS.— The bucket is formed of three or of four 
segments, ea<;li of which resembles a puinled shovel, as indicated in the cnijravings Figs. 2247 
and 224S. 

The blades and appliances for closing are made of steel, and— being cylindrical— this form 
of excavalor is less liable than any other to foul Ihe sides when woiking in 1 well or cylindei or 
in limited space, such as between shoungs, &c. 

The ground is removed Iceely and rapidly and there is scarcely a limit to the height of 
working, either in excavating or dlschaiging. It will be evident that the ciane is available for 
inanipulaiing the weights commonly used lur sinking cylinders. 

The cost of Ubour is very low, usually about 1 penny lo li pence per ctibic yard 



vated. 



and is provided with the appliance 
of the bucket 10 suit the materials t 



ith thi: 



' FouK Bladb Excavators, Fig. 2347. 



Capacity of grab 
Diameter when closed 


.. .^,^ 


I 

5 


Ik 

I 

26 

7 


/» 

A17S 
30 
7 


i 

40 


Approximate weight . . 
Power of crane icijuired 


:: :: '71 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

The three blade excavator Fig. 2248 IGiuce's patent) is one of Ihe earlier types of 
hemispherical cxcavalois, but is still used by those who have had favourable expcuerux of its 
performance in woik already executed. 
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Prices ov Threb Blaue Excavators, Fig. 2248. 



Capacity of gralj 
I'rice of cr»b .. 
I'owet of crane required 



The cnsl ol ]>ackinE for shijiment and delivery f.o.b. is about 5 per cent. 

BAG AND SPOON DREDGERS of the type Fig. 2249 have been Urgciy 
superseded by appbances of the 
"grab" type, bul ihey are Slill 
profilably employed (ot many 
jrarposes where a small i]Haiitily 
of work must be done inlcr- 
miHently and the ourlay f..r a 
grabbing plant is inadini-isable. 

The apparatus consists of a 
wrought iron frame to which a 
strong leather bag is laceil as 
shown ; Ihe frame is prcn i,lerl 
with a sockel in which the nood 
pole is secured, ami a jiair of 
chains for hauling in and tilling 
[he lag vilh the ilejiosit lu Iw 
reniovetU The front )Hirlion is 
spiHin-sliaped aitil faced nilh 
 « Ihe w 



l-iii. 2249. fo ow — 

Small w* lag and s|inon wilh chains /ll 

Iji^esi/e „ ,. £n 

Wrought iron davil wiih slii^ave i3 

Strong hoistina crab with lly wheel £y 

40 ft. liesl short link ch.iin with swivel hook £2 

The cost of a sleain winch or hoisting engine, with boiler mountings and 
alxHiI JC150. 

TTie cost Ol [Kicking lor shipment ontl <Ielivery f.o b is 5 )>er cunt 

OPENING GEARS of rarious kinds have Wen used, Ihal indicated in Fig 2150. 
which consists of a wrought iron forked lever su>ii>cndcii from I he jib head and worked by a rod 
extending to the driver's platform, lieing a simple and (uniler certain conditions) a suRicienlly 
s.nlislac>ory arr.inKement 

AUTOMATIC OPENING GEAR.-If, however, It Is important thai a high speed 
of workiii); should l>e m.-iintained, n crown similar to that illustrated in Fig. 2241 should lie 
used in preference lo that last referied to. The crown is siis]>en<led from the jib head at the 
height M which it is desired Ihat the skip should be em]itied ; when it reaches ibis height Ihe 
crown automalicnlly engages the flange above the lop of the skip in the manner illuEtratcd in 
the abiive-named ei^raving ; the biting chain being Ihen slightly slacked, the skip ii in>itanlly 
emptieil, the reverse motion causes the clips to be automatically released and the skip is then 
ready for another operation. 
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Appliances for varying the height of discharge, prices for which will be found on next 

page, may sometimes lie used with advantage, but, as a rule, every purpose is answered by 

attaching ihe cloning cro»n to a pair of chains hung from each side of the jib head, the length 

being easily altered if required. Either of the ojiening gears can be fixed to any existing crane 

Pkices of Opening Gears. 



Capacity of skips in cubic yards 

Price of lever, pin and rod as Fig. 2150 

,, gear to alter height of discharge 




i'Yt 

jCit 



MURRAY'S DROP-BOTTOM SKIP, Fig. 2250, the patent for which I 

propertyof I he writer, is invaluable for depositing 
concrete at any depth below water and for 
many other purjioses where the appliances for 
emptying the skip must be worked from the 
driver's platform. The skips are made through- 
out of wrought iron or mild steel, and are 
lectangular, tapering outward from lop to 
botloni, to ensure a free discha^e when the 
bottom doors are opened. The central rod is 
connected with the doors, and they remain 
closed so long as the lifting chain is taut, but 
when the skip is held by the claw A and collar 
B, or by any other means, and the chain is 
slacked out, the bottom doors assume the 
position indicated by the dotted lines C C, and 
the contents of the skip are instantly discharged. 
In many eases a pair ot iron, leather or strong 
canvas flaps have l>een used to cover the top and 
thus form a closed vessel in which the freshly 
made concrete is lowered to any depth required 
entirely undisturbed by current or "wash." 

FOR DISCHARGING GRAIN, 
COAL. BALLAST, ETC., the skips 
are usually cylindrical and are emptied by 
simply lowering on a hopper which supports 
the skip, the doors arc then opened in the 
manner above described, and the materials are 
carried by s. shoot, or otherwise, to the point 

Fig. 2350. required for storage or for distribution, as the 

case may be. 

Prices or Mokrav's pRor-HQiTOM Skips, Fig. 2350. 



.^S 8 



£9 I 



i'S 



£'S 



SKIPS AND BOXES FOR FRIABLE COAL.— Most English coal can be 
carried and tipped, in bulk, without undue breakage, but some foreign and colonial coal requires 
far more careful handling. There are many device^ for this purpose, but they usually come 
under one of the undernamed categories : — 

Anti-brealcoge boxes vary in capacity from 2 to 10 tons, but usually carry about 4 tons. 
A common form is a rectangular Ixix or skip, with a sharply tapering bottom hinged lo open 
outward or with a door at the side near to the lower end of the taper, the door in either case 
being arranged to open automatically, or otherwise, when Ihe box has been lowered to the 
point fur discharge. 

Carrying boxes.— To save the cost of re-handling— in some cases— or of breaking friable 
coal in others, it is delivered from the mines (or import vessel) direct into square iron or timber 
boxes with appliances for slinging. 

The capacity of the boxes varies from abiiut 2 to 4 Ions— usually the latter. The 
dimensions are those which will admit of them being stowed closely side by side on a platform 
truck, or in a barge. 
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WOODFORD'S 
SKIPS, Figs. 2251 

and 2252 serve the same 
purpose as those last 
described (Murray's) and 
are worked in a similar 
manner, but these being 
I senii-circular, are prefer- 
able for some purpises. 
The bodies are made of 
wrought -iron or mild 
steel. The prices, com- 
plete with all appliances 
ready to attach to the 
iiCting chain, are the 
same as those given for 
Murray's skips, and the 
same opening gears may 

Skips of this t>i>e w<irk 
to best advantage wliirre 
it is not necessary fre- 
uuently lu detach them 
Ironi the liflii^ chain. 
Under these circumstan- 
ces work is done vep" 
rapidly, Imt if the skip 
lias to be detached for 
filling or other purposes, 
]ireference should be 
given to the lyjic Kiy. 
2250 or 2253- wbicli arc 
so lai^el>| tL'icd in con- 
F!,. 2it2 nection with loading ami 

'■^ ■'^*'' dischai^ing coal, miner- 

als, mud, grain, and for 
many other purposes. 
TURNOVER SKIPS, 1-ig. 125J, arc constructed 
of wruught-iron or steel, the lop being slrengtliened as 
shown, and of larger diameter than ihe bottom. The 
low or " bail " is of wroi^ht-iron, working freely on a 
mir of trunnions, which are so arranged that when the 
skip has reached the portion in which it should be 
emptied— the catch iMiinj; released— the ski|i turns over : 
when empty it returns to its original ]>osition ready fur 
another operation. 

The bottom plate may be flanged, or if desired, it is 
formed of a flat plate and secured to the shell by a strum; 
angle iron, this construction being in some cases prefer- 
aUe lo that first named. It may be tnenlicned that skips 
of I cubic yard capacity are generally used for working 
eual, iron ore, liallast, SiC, those for grain and similar 
products being of I cubic yard cai>acily. 



be found in the list of prices. 
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COMBINED SKIPS AND TIP WAGONS.— Fie- 2254 represents one of [he 

numerous ly|ies of ski|is and trucks which ire useit in conjuncliun nith cranes for carrying coal, 
iron ore, ballast, grain, and sometimes even liquids. The frame is constructed of wrought iron 
or mild steel, wilh bnfTei ])lalc as shown, and is sll|]plied complete with coupling -hook and 
chain. Tlje wheels are usually lo inches diamelec and are made of crucible cast steel, specially 
hard to withstand the constant wear l)ul conies upon them ; the axles are of mild steel of 
siiHicicnl length lo suit the gauge of rails on which Ihc truck has lo travel ; l8, 24 or 30 inches 
are the usual gauges. The ImOy is made of lioiler plate strengthened at the tOp by a wrought 
iroti band, the butloiii being dished and rivettcd to the shell. The trunnions are fixed in a 
suitable posiliim for turning over, for discharging, and autoinalically relurnini; when empty ; the 
sides being strengthened as shown. Lugs or hunks are rivelted to the sides for lilting with the 
crane slinj^, and provision is made for securing the skip in [lositlon when the truck is travelling. 
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The cost of picking fur shipiiienl and delivery f.o.b. is usually 5 per cent. 

OPEN END SKIPS, CRADLES, Etc., are frequently useful adjuncts to steam 
or hj'ilraulic cranes for handling small stones, inineraii, sleepers, timber, ^0. , with or without 
appliances for discharging automatically, and these can usually be designed to fulfil the 
conditions required if full particulars are given. 

LIFTING CLAWS for iirttny and clipping concrete blocks, bags of cement, stones, 
Sic, are made of various types to suit the work to be performed. 

The appliances shown in Fig 2166 (principally used for formation in "pierres perdues" 
referred to at page 23) consist of two steel girders wilh cross bracing and a heavy steel jiin 
secured in bosses at the ends of the girders A pair of strong steel jaws are suspended from the 
above named cross bars and are capable of gripping and lifting blocks or bags of any weight up 
to 40 Ions and of any length lielween about 7 and 10 feet. 

The jaws oj>en automatically if the load is lowered into position as in foundations ot dock 
walls ; hut the under-named, or some other form of releasing gear, is tequiteil if the blocks are 
lo be dropped Ironi the slings. 
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The "slipping" gear for releasing the block from the lifting claws, is worked by steel 
wire ropes attached to the lifting claw frame and carried over pulleys at the head of the jib, to 
the deck of the pontoon. When the block is in the position desired, the pontoon end of the 
wire rope is secured in appliances fixed near to the foot of the jib and the lifting block lowered 
out. This causes the iaws to open sufficiently to release the block. 

The price of the lifting claws with beams, &c. as above described is about.. ^C^o. 

The price of the slipping gear, including the sheaves at the jib head, rope grippers 
and accessories is about . . . . . . . . . . . . . . . . JLl^ 



BLOCK LIFTING BEAMS AND SUSPENSION LEWIS BARS, used 
in connection with Titan, Goliath and other cranes for depositing blocks of great weight and 
bulk, are arranged to take the suspension bars or slings at fixed or at variable distances apart. 
The latter arrangement (mdicated in Fig. 2152) admits of the same beam being used for blocks 
of different shapes and sizes, and is frequently adopted. 

The well known action of sea water on steel renders it desirable to make these beams and 
bars of Lowmoor or other high class iron ; but steel is quite satisfactory when the work does not 
extend over a long period. 

The Lewis bars, for suspending the block from the lifting beam, are made with ± head 
and this, as well as the eye, is forged solid— not welded. 

The price of Lowmoor iron beam and two Lewis bars, equal to a load of 40 tons is 

M L/O Ul»» •• •■ •• •• •• •• •• •• •• •• •• jfy 7^JU 

The price of wrought iron or forged steel beam and bars is about . . . . £^ 

CLIPS OR TONGS FOR LIFTING TIMBER, STONES, &c., are arranged 
for use in connection with swing jib, or overhead travelling cranes. The appliances for gripping 
or releasing the load can be controlled by the crane driver, if desired. 

INGOT TONGS. — By a modification of last named arrangement, hot ingots or forgings 
are manipulated rapidly and without risk to workmen in slinging, &c 

DOUBLE CHAIN SLINGS are made of best tested short link crane chain, the ends 
welded to form an endless chain of the length stated. 

Prices of Double Chain Slings. 



Working load . . 
Length of sling . . 
Price of 



cwt. 
feet 



>> 



2i 


4 


6 


8 


12 


20 


8 


9 


12 


16 


20 


25 


4/6 


5/- 


7/6 


10/- 


12/6 


15/- 



CLAW SLINGS FOR LIFTING CASES — The two chains of best tested quality 
are connected at the top by a ring for attachment to the hook on the crane chain ; the lower 
ends are provided with steel pointed claws for gripping the load. 



Prices of 


Case Si 


,ING. 








Working load . . . . cwt. 
Price of sling 


2h 

7/6 


4 

91- 


6 

12/6 


8 

15/- 


12 

17/6 


20 

20/- 



SLINGS FOR LIFTING CASKS are made of best tested endless chain, and 
provided with hooks to grip each end of the cask. 

The hooks are steel pointed and fitted with rollers which admit of the chain adjusting itself 
when lifting commences. 

Prices of Cask Slincs. 



Working load . . 
Capacity of cask 
Price of sling . . 


cwl. 
. gallons 

• • • • 


2h 
18 

6/6 


4 
36 

8/6 


6 

54 

10/. 


S 

72 
12/6 


12 
110 

15/- 


20 
164 
17/6 
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SUSPENDED WEIGHING MACHINES perhaps Eicarcdy coniu into the 
category of "Acoessoiics for Cranes," but a portable machine, snspeniieil from the lifliny; chain 
h<«tk or loop, is frequently very convenient for weighing goods when slung for removal lo or 
from vessels, railway trucks, &c., and for use in racluries, warchutlses, foundTiesand other works. 



Wg- ^25S- 



Fig. 2256. 



PORTABLE STEELYARD {OR LEVER) WEIGHING MACHINE — 

Fig. 1255 represents a machine (Uenison's patent) lo record in lbs. up to i^ tons, hut similar 
machines are made of nil powers from half-a-ton to 60 tons, and all are constructed un tlie 
same principle as a platform weighing machine of the usual type. 

All points ol contact are in hardened steel, (he working parts are enclosed in an iron or 
steel case and every machine is lested to so per cent beyond its maximum working load. 

The limits of accuracj are within about i lb. in machines to weigh up to 5 tons and 
the latter sizes are piopoitionalely sensitive. 

Graduation. — The steelyards are usually marked for tons, cwts, quarters and lbs. but they 
are graduated 10 any foreign standard, at a small extra cost. 

If a machine is much exposed, the graduated arm should be made of brass ; the extra cost 
of this is about 2^ per cent. 

Machines exi^eeding 10 tona power should have a swivelling eye in lieu of the Inltom 
hook used lor the smaller machines ; the extra cost of this is about 5 per cent. 

Tarit^ apparatus.— The weight of sling, case, &c., is tared by regulating the position of 
the counterweight at the pivot end of the steelyard which, therefore, registers the net weight 
of the load when the indicator is adjusted in the usual manner. 



Prices c 



Lf. 



t WBtGiuNG Machines, Fig. 2255. 



The cost of packing for shipment and delivery f.u.b. is 5 pi 



^3S I £t> ^65 ^8" 
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THE PORTABLE HYDROSTATIC WEIGHING MACHINE, Fig. 2256, 
(Duckham's patent) records, on a graduated dial, the pressure exercised by a piston of given 
area on oil or other liquid enclosed in a chamlier. This is effected by suspending the load from 
the loop on the lower end of the piston rod, the pressure (in tons or other standard) due to that 
load being indicated by the pointer. 

This simple and compact apparatus does not indicate weights so closely as a steelyard lever 
machine, but it does so with sufficient accuracy for use in docks and harbours, railway goods 
yards, arsenals, ironworks, &c., where they are largely used. 

The smaller sizes are graduated to read oflf to 7 lbs. , and the marking on the larger sizes is 
as close as can conveniently be read. 

The dials are marked for tons, kilogframmes, poods or any other standard of weight, 
and the machines are made for all powers from i tQ 150 tons. The test load is 50 per cent. 
beyond that for which the dial is graduated. 

Prices of Hydrostatic Weighing Machines, Fig. 2256. 



Power of machine tons 


li 


3 


5 


10 


20 


30 


1 
50 80 j 100 


,, ,, kilogs. 


1,500 


3,000 


5,000 


10.000 


20 000 30 000 


50 000 80 000 lOOOOO 


Price of machine 


;6i3 


£iA 


Z'lS 


^23 


Z34 


/38 


£S(> £9S 1 /^"o 


Approximate weight lbs. 


63 


70 


90 


127 


342 


560 


840 1 1400 i 1450 

1 



The cost of packing for shipment and delivery f.o b. is 5 j^er cent. 

LOCOMOTIVE WHEEL WEIGHING MACHINES on the steelyard lever 
principle (Fig. 2255) are made to show the exact load on each wheel of a locomotive. 

Machines for this purjx^se are specially designed in accordance with details supplied by the 
locomotive engineer. 



.:=—--==•=) 




Fig. 2256*. 

TRANSPORTERS.— The diagram Fig. 2256' directs attention to a system of lifting and 
traversing machinery for loading, discharging or storing coal, ore, merchandise, building 
materials, &c. , which is employed under widely differing conditions and with e(]ual advantages 
on land or afloat. 

The height of lift and length and angle of traverse can be varied to any extent. 
The longitudinal beam may project any distance beyond the point of support, or it may be 
suspended and adiusted to work at an angle, or to swivel to right or left as required for con- 
venient distribution of loads. The plant illustrated is equal to a working load of one ton ; the 
beam projects about twelve feet beyond the quay and the total traverse is about eighty feet. 

The traversing gear consists of a carriage with travelling wheels and hook or loops from 
which the load is suspended ; the traverse is automatically arrested at any point desired, and 
held in position whilst the load is being lifted or lowered. All motions are worked by one rope. 
X. The driving machinery in the building selected for illustration is in the roof, but steam . 
electric or other motive power may be used, and can be fixed in any convenient position 
relatively with the longitudinal beam, 
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OVERHEAD TRAVELLING CRANES 



I. 



2. 



These being essentially '* labour saving machines" the question of highest efficiency seems 
to be worthy of at least as much consideration as that given to the machine tools or other 
appliances in connection with which the cranes are used. 

That they are also *' space saving machines" is sufficiently indicated in the engraving 
Fig. 2257 of the interior of works designed by the Writer to completely utilize the floor space. 

The engravings Fig. 2258 to 2272 represent most of the types of overhead travelling cranes 
in general use, but many modifications — made to fulfil exceptional conditions — must remain 
unnoticed. 

These exceptional conditions are frequently inevitable when cranes are put into existing 
buildings and may consist of: — 

Limited space between longitudinal rails and the walls or supports, or between the 
longitudinal girders and the roof ties or upper floor. 

Si^ecial arrangements {a) for the transmission of power ; (d) for the position of the 
attendant ; or {c) for automatically gripping or releasing loads, as in steel works, 
timber, or stone yards, i^c. 

The best results may be anticipated when the architect's designs can be prepared in co- 
operation with the crane builder. 

Overhead steam travelling^ cranes.— The designs for the first crane of the type 
Fig. 2258 were made in the office of the late Mr. (subsequently Sir Joseph) Whitworth, more 
than 50 years ago, and it is worthy of record that those designs embodied the essential 
mechanical features adopted in the most recent practise. 

Shaft driven overhead travelling cranes. — The next improvement — following closely 
on that last named— was devised by the late Sir Andrew P'airbairn and consisted in the 
application of a longitudinal shatt, supported on tumbler bearings in the manner indicated in 
F'ig. 2262, for driving his shop travellers. 

The speeds of these cran-s (still working) do not differ materially from those referred to 
later on and now generally used. 

Cotton cord driven overhead travelling cranes. -The high speed cord system 
illustrated in F'ig. 2267 was invented by the late Mr. Ramsboltom for service in the celebrated 
Locomotive Works at Crewe, with which his name is inseparably connected. 

The cord runs at a speed of about 5000 feet a minute and the system is in successful 
operation in all parts of the world, but is now less frequently adopted than the rope driving 
system, Figs. 2265 and 2266, also first used by Mr. Ramsbottom. 

Rope driven overhead travelling cranes. — Figs. 2265 to 2266 illustrate diflerent 
arrangements of cranes driven by hemp rope running at a speed of about 2000 feet per minute. 
The results obtained from this mode of driving are so good, that more of these cranes are made 
now than of all those above named collectively. 

El.ctric overhead travelling cranes, F'ig. 2268. — The last (and perhaps not least 
important) improvement is the use of the electric motor, in lieu of the above-mentioned modes 
of transmitting jxjwer. The current is conveyed to and returned from the crane by overhead 
conductors, with connections between them and the motors, as described in the remarks on 
"Electric Cranes'* at page 69. 

Speeds of working. — Power driven overhead travellers have two or more purchases 
speeded to suit the purpose for which the crane is employed. The speeds for travelling and 
traversing range from 25 to 60 feet per minute, or more ; the lifting speeds enumerated below 
may be regarded as generally applicable for lifting the maximum loads. 

The lifting speed of rope driven cranes is limited, to some extent, by the fact that the 
normal tension on the driving rope ought not to exceed about one-fiftieth of the breaking strain. 



Power of crane . . . . tons 
Speed per minute, max. load feet 


30 


5 
18 


10 
9 


15 
6 


20 
4i 


30 
3 
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Hand power overhead travelling cranes. —Having regard to the limited power avail 
able, it is evident that true economy lays in the direction of obtaining excellence in design and 
workmanship. The remarks on pages l and 3, respectively on " Weight of machines " and 
*'Hand power cranes" are peculiarly applicable to overhead travellers. 

Manual labour is — at best — an uncertain quantity, and loss in time and labour soon absorbs 
far more than the difference between the cost of a crane of good design and one of inferior type. 

OVERHEAD STEAM TRAVELLING CRANE WITH TRAVERSING 
CRAB, Fig. 2258. — The twin engines and all the gear for lifting and transmitting the 
travelling and transversing motions form part of the crab which is mounted on double flanged 
wheels, and provided with steam boiler, coal bunker, feed water tank, and all accessories fur 
these, the whole l)eing so arranged that one man works the traveller and attends the boiler. 
The motions can be worked separately or in any combination. 

Cranes up to 10 tons power have double purchase gear and those of higher power, treble 
purchase ; appliances for working by hand power can be added, if desired. 

The (girders are now usually made in wrought iron or steel, and this construction is 
contemplated in the following list of prices. The cranes are complete with chains or steel wire 
ropes and lifting block. 

Prices of Ovkrhrad Steam Travelling Cranes, Figs. 2258 and 2259. 



Power of crane . . . . tons 


5 


10 


15 


20 


25 


30 


40 


50 


Span ,, .. .. feet 


40 


40 


40 


40 


40 


40 


40 


40 


Height of lift .. .. ,, 


20 


20 


20 


20 


20 


20 


20 


20 


Price of crane 


ir 


;^500 


;^600 


£720 


;^830 


;£'93o 


£ll2S 


J^IJOO 


„ per foot extra span (to 50 fl ) 


£7 


jCS 


f^ 


;fio 


;^ii 


£^2 


i:i3 


,, galvanized iron house 


^'5 


;^26 


;^26 


;^27 


;^28 


;^28 


£y^ 


;^30 


„ ,, „ canopy .. 


;flO 


;fl2 


£h 


£iS 


£1^ 


£17 


;fi8 


£20 


Approx. weight • • . . tons 


. II 


IS 


17 


23 


26 


30 


36 


40 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 



OVERHEAD STEAM TRAVELLING CRANES WITH FIXED CRAB, 
Fig. 2259. — The crab is fixed at the end of the main beams, the object being to always have 
its weight over one of the longitudinal rails (or nearly so) leaving only the working load to be 
carried on the traveller girders and the other (outer) rail. 

This arrangement is exceptional, and is illustrated because in certain cases it has been 
found of great advantage to lift close to the outer rail and to have a gantry of lighter construc- 
tion than would be necessary if the crab and load traversed the main girders, as shown in 
Fig. 2258. 

The lifting^ and travetsing: motions are performed by two barrels which, when lifting, 
are driven in the same direction, but clutches are provided which admit of one barrel being 
reversed ; this provides for traversing tlie jenney without alteration in the height of the load. 

Cranes of this type were used for lifting and weighting the cylinders which form the piers 
of the Charing Cross and Cannon Street Bridges and, subsequently, in many similar operations. 

The prices are, approximately, as given above. 



SHAFT DRIVEN OVERHEAD TRAVELLING CRANES. -Figs. 2260 
to 2262 illustrate this system of transmitting power, which has long been used for overhead 
travelling cranes of all powers in foundries, locomotive and other engineering shops, boiler and 
bridge works, quarries, &c. 

The main driving; shaft may be above the crane, as shown in Fig. 2260, or below it as 
in Fig. 2262 ; two crabs may be carried on one crane and two or more travellers are driven 
from one main shaft. In one well known marine engine works three cranes are driven oft" the 
same shaft, one of 50 and two of 15 tons power. 
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Craoes of go to lOO tons power ate constructed aa shown ii 
which illustrate in elevation, plan and end seclion, the 50 tons crane : 
span is 45 feet and the height of lift about 35 feet. 

Cranes up to 50 tons power.— Fig. 2262 illustrates one of 40 lonb power and 38 feel 
span, built for a foundry and is generally typical of the construction adopted for lower powers, 
Ihf delailR of girders, l>:c. being modiiied to suit the conditions to be fulfilled. 

The giritn and end cradles for both the above mentioned cranes are of box seclion, 
with steel rails rivetted to the girder which carries the crab 1 the end craiJles are lilted with 
double Hanged steel wheels and all appliances for iravelling. For spans under 40 feet single 
web girders are generally found sufbctent. 

The crab is mounted on doubk Hanged steel Iravelling wheels, the purchases are changed 
by hand wheels and screw and all motions are operated by double friction cones on the hrst 
motion shaft, power being transmitted from the longitudinal shaA shown in the engravings. 
The brake — also operated by screw and band wheel — is on the second motion shaft. 

The clutches, oolh for changing the purchases and Ihe direction of motion are worked from 
the side platform, or from one attached to Ihe crab, as shown respectively in Fig. iz6o and 3261. 

The lifting barrel is grooved spirally and coils the full length of chain, without overlap ; 
the wheels are keyed to the ends of the liarrel so that there is no torsional strain on the 
barrel shaft. 

The longitudinal shaft is square (excepting where it is turned for bearings), or round 
with a key way throuchout its lenglb, but almost inrariably the former. It is made in 
convenient lengths which are connected by a joint of special design. 

TTie bearings illustrated by Figs. 2263 and 2264 ate automatically depressed by an 
inclined plane at one end of the crane carri^e and raised by a similar arrangement at the other 
end, so that the shaft is always firmly supported. They are usually tixed below the crane but, 
as above indicated, they may be above it if this is more convenient. 

I'RuiBS OF Shaft Driven Thavelunc Cranes, Figs. 2260 and 2262. 



Power of crane . . tons 


S 


10 


IS 20 30 


40 : so 


60 


So 


Span „ .- feet 


















rm 


T 


£& £9 £'o 


iioso 


/.1 260 


'.1S71 


/2.00 


„ per foot eMra(lo50ft.) 


/;6 










Approximate weight . . tons 




'i 


16 20 25 


30 


35 


40 


55 



The cost of packing for shipment and delivery f.o.b. is about $ percent. 



Fig. 2263. 



Fig. 2264. 



■K THE SELF-LOCKING BEARINGS, referred to in the foregoing description of 
shall driven overhead travelling cranes, are automatically depressed and locked in position 10 
firmly support the shaft, as shown respectively in Figs. 2263 and 2264 and are easily adjusted 
Any number of cranes can be driven from one line of longitudinal shaft. 

Prices of Sei.f-Locking Bearings, Figs. 2263 and 2264 and Sijuare Shaft. 



Dimension of square shaft . . . . 

Price of one bearing and 12 feet of shaft | 
ApproxiLnate weight .. .. cwts. 1 
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ROPE DRIVEN OVERHEAD TRAVELLING CRANES.— Figs. 2265 and 
2266 represent cranes differing in arrangement as respectively described but, in both cases, 
power for all motions is transmitted by an endless hemp rope i^ inch diameter running at a 
speed of about 2,000 feet per minute. 

ROPE POWER TRAVELLERS DRIVEN BY REVERSIBLE FRIC- 
TION CONES. — The crane Fig. 2265 is of 35 tons power and 49 feet span and represents 
one of several cranes, varying in span from 45 feet to about 60 feet, which were built for 
extensive marine engine works. The height of lift is about 30 feet and the length of travel 
nearly 300 feet. 

The principal erecting shop is equipped with two of these cranes and both are worked 
by the same endless rope. The other erecting shops are each provided with one traveller of 
the power above named and the subsidiary shops with cranes of 3 and 5 tons power. 

The foundry, in these works, is provided with two overhead travellers similar to those in 
the erecting shop ; the span is 60 feet and the height of lift 40 feet. Both cranes have two 
crabs, each of 20 tons power, and capable of being used separately or in combination, so that 
one crane is used for loads up to 40 tons or — in case of need— the two cranes will deal with 
any weight up to 80 tons. 

The girders and end cradles are built of mild steel, of box section, and have a factor 
of not less than 6 (six). 

The motions for lifting, traversing and travelling are efi'ected by a rope passing over the 
grooved pulley at one end of the shaft which extends the whole length of the main girders. 
The two guide pulleys serve to maintain the grip of the rope over about two-thirds of the 
circumference of the main pulley and the shaft (thus driven), transmits the motions for lifting, 
lowering, traversing and travelling, in the combination desired ; these are worked by double cone 
friction clutches controlled by levers within reach of the attendant, when seated in the cage 
suspended from the crab. 

OVERHEAD POWER TRAVELLER DRIVEN BY ROPE AND 
BELTS. — Fig. 2266 is reproduced from a photograph of one of the rope driven cranes in 
the London Steam Crane and Engine Works at Leicester, and represents the most modern 
arrangement of belt driven overhead travelling cranes. 

The g^ders are of wrought iron and give a factor of 6. The end cradles, which carry 
the travelling wheels and gear, are of box section and the crab is arranged to traverse the load 
quite near to the longitudinal beams. 

The motions for lifting or lowering and those for traversing or travelling in either 
direction — in any combination — are transmitted noiselessly by belts, instead of by friction 
clutches and gear ; this arrangement is favourable to rapid working and to absence of ** shock " 
in stopping or starting. All motions are controlled by levers within reach of the driver who is 
stationed on the platform suspended from the main girders, as shown in the engraving, where he 
has a clear view of the work to be performed. 

It may here be mentioned that by an arrangement of different sized pulleys driven by 
open and cross belts for actuating the lifting and lowering motions, the speed of lowering is 
nearly double that of lifting. 

Cranes of all powers up to 100 tons and for any span, are constructed in the manner 
above indicated and a large number of them are in continuous service in all parts of the worhl. 

The approximate prices given in the following table include the best tested chain and 
blocks for a vertical lift of about 20 feet, the V grooved pulley and tension gear for the driving 
rope, side platform and handrail, and the driver's platform. 

The cost of endless driving^ rope and accessories for carrying it, for any length ot 
travel, can be ascertained by reference to the following table. 

Special engines for driving travellers. —if power cannot conveniently be transmitted 
from existing shaft, or (as often happens) the crane must frequently work when the main engine 
is standi\)g, a special double cylinder vertical or horizontal engine is fixed to wall or floor for 
driving one or more cranes. Steam is taken from the main boilers and this arrangement is 
often ibund to be both economical and convenient. 

The subjoined prices of engines include the V grooved driving pulley and all accessories 
ready for fixing. 
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Electric motors for driving travellers.— This system of driving is- in some cases— even 
ujure ailvanlagcous than that last referred to. The prices of motors of various powers will be 
found at page 77 of Section I of the Handbook, but the approximate cost of a motor of suit- 
able ijower, with driving pulley, is given in the following table. 

PkicEs OF KoPE Driven Overhead Travelling Cranes, Figs. 2265 and 2266. 



Tower of crane .. .. tons 


S 


10 


J5 


20 


30 


40 


50 


Span ,, . . . . fcei 


40 


40 


40 


40 


40 


40 


40 


Height of lift .. „ 


20 


20 


20 


25 


25 


30 


30 


Price of crane and tension gear . . 


£390 


/505 


.^600 


£i(>S 


^990 


;£""55 


£i3S5 


, , rope and guide pulleys per 1 
12 feet of gantry f 


£(> 


£(> 


£7 


£^ 


£9 


£9 


;{:iO 


,, engines and driving pulley 


;{:70 


£7S 


£^0 


£^s 


.^100 


j^ioo 


;^IOO 


,, electric motor and ,, 


£^0 


£90 


;£lOO 


jCilO 


£130 


£150 


;fl70 


Approximate weight of crane tons 


12 


I4i 


18 


24 


30 


35 


40 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 



COTTON CORD DRIVEN OVERHEAD TRAVELLING CRANES.— 

Fig 2267 ilhistrates a crane of 5 tons power and 50 feet pan which forms part of the equip- 
ment of a main line carriage works, and is driven by an endless cotton cord about | inch 
diameter which travels at a speed of 5,000 feet per minute. In the works referred to, two 
cranes are driven by one line of cord ; in others— more especially locomotive shops — the cranes 
frequently carry two crabs, each of 15 to 35 tons power, which are used separately, or together, 
as lequired. 

The girders and end cradles are of steel, box section, with a side platform for the 
attendant, the pinions and travelling wheels are of steel and the grooved pulleys which carry 
the driving cord are turned and accurately balanced. 

The lifting motion is obtained by bringing the driving coid into contact with the balanced 
cone pulleys shown in the engraving, by hand levers. The reverse motion is eflfected by trans- 
feiring the cord to the opposite side of the driving pulley. 

The travelling and traversing motions are operated by means of a papier-mach^ disc 
which is pressed into contact with the flanges of a cast iron bobbin constantly revolving, the 
motion being reversed by pressing the disc against the opposite flange. 

Starting and stopping —Appliances are provided whereby the driver can stop the 
working of the driving cord when desired, so that wear and tear of rope and machinery are 
limited to the time during which the crane is usefully employed. 

The subjoined prices include lifting chains, blocks, driving and tension apparatus, but 
not the driving cord and carrying pulleys ; the data for estimating the cost of these, for shops 
any length, will be lound below. 



Prices of Cotton Cord Driven Travellers, Fig. 2267. 



Power of traveller . . tons 


5 


10 


15 


20 


25 


30 


40 


50 


Span ,, .. ,, 


40 


40 


40 


40 


40 


40 


40 


40 


Price of crane 


£320 


Z405 


;((^490 


;i650 


;^750 


;£850 


;^I00O 


£1200 


,, cord and carrying \ 
pulley for 12 feet / 


£6 


£6 


£7 


£7 


£7 


£S 


£9 


;^IO 


,, extra span per foot to \ 
50 feet . . / 


£6 


£7 


£S 


£9 


;^lO 


£10 


£11 


£ii 


Approximate weight . . tons 


loi 


12 


14 


20 


23 


26 


29 


33 



The cobt of packing for shipment and delivery f o.b. is about 5 per cent. 
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ELECTRIC OVERHEAD TRAVELLING CRANES.— The engraving Fig. 
2268 is reproduced from a photograph of ;i crane of 30 tons power and 30 feet span constructed 
for service in a dynamo house. The lifting gear is double purchase, and a subsidiary barrel 
and chain are provided for lif^ht loads and high speed. 

The S^irders and end cradles are of Ixxx section and are built of mild steel plates and 
angles with the necessary stiftening pieces. The travelling wheels have rolled steel tyres and 
the axles are carried in bearings secured to the end cradles and bushed with gun metal. 
The pinions are of cast steel. 

Single web girders are generally used for cranes not exceeding about 20 tons power 
A subsidiary lifting barrel is rarely required for cranes of less than 15 to 20 tons power. 

Driving gear. — An improved form of bell driving (the merits of which are referred to at 
page 114), is fixed at one end of the main beams ; this gear occupies little space and affords the 
greatest command of floor area. 

The lifting and traversing motions are transmitted by machine cut steel worms which 
gear with gun metal worm wheels ; the worms run in oil baths attached to the sides of the 
crab and are j^rovided with collars, gun metal thrust bearing, caps, &c. The chain barrel is 
grooved spirally and the lift is i)erfectly vertical. The main wheel is keyed direct on the 
barrel and the barrel shaft works in heavy gun metal bearings. 

The electric motor. — The lifting, traversing and travelling motions are transmitted from 
one motor fixed near to the end of the main girders. The usual current is 100 volts but the 
motor is wound for a higher voltage when necessary. 

The conductors are suspended from the roof and the current is picked up by a shoe, or 
pulley, in the usual manner. 

The levers for all motions are controlled from the suspended platform shown on the left 
of the engraving, and appliances are provided for switching off the current when the crane is not 
at work. 

Multiple motors. — The use of two, or of three motors is referred to in the paragraph — 
page 69 -relating to " Electric Cranes." In some cases one motor is provided for lifting and 
one for travelling and traversing whilst— in others— three motors are used, of the powers 
requisite for the respective motions. 

One or other of these arrangements may be adopted for cranes of large power, but the 
results obtained with the 30 tons traveller now illustrated— which is driven by one motor — arc 
perfectly satisfactory. 

The approximate prices for cranes ready to mount on the overhead gantry, include the 
electric motor, the switches and all electric appliances (excepting the overhead conductors which 
vary in length section, &c.) also the necessary driving belts, best tested chain (or flexible steel 
wire rope) for lifting, the side platform protected by hand rails, and the driver's platform, 
levers, &c. 

Cranes exceeding 20 tons power usually have a second lifting barrel and chain for light 
loads, and two speeds for heavy loads. 

Prices of Electric Overhead Travelling Cranes. 



Power of crane . . 


tons 


3 


5 


7 


10 


15 


20 


30 


Span ,, 


feet 


40 


40 


40 


40 


40 


40 


40 


Height of lift 


»» 


20 


20 


20 


20 


20 


20 


20 


Price of crane . . 


. . 


;^36o 


.^440 


£s^o 


;^590 


£ns 


£9So 


;fl200 


,, per extra foot up to 50 ft. 


. . 


£4 


£(> 


£s 


£7 


£^ 


£9 


;^IO 


Approximate weight 


tons 1 8 

1 


10 


12 


13 


16 


20 


26 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 



ALTERATIONS TO EXISTING TRAVELLERS.— Many well constructed 
hand and power driven cranes can be altered, with advantage to be worked by electric motors, 
provided that accurate drawings are supplied showing the details of the crane to be converted. 
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HAND POWER OVERHEAD TRAVELLING CRANES— Fig. 2269 repre- 
sents a crane of 30 tons power and 42 feet span with two crabs, each equal to a working load 
of 15 tons conveniently arranged for lifting and transporting moulding boxes, castings or heavy 
machinery, such as locomotives, marine engines, &c. 

Travellers with t-wo crabs usually range in power (collectively) from about 20 to 50 
tons and are constructed to give the highest efficiency obtainable from manual labour. 

Travellers with one crab to lift 20 tons, or more, are constructed as shown in the above 
engraving ; those for lighter weights have rolled steel girders, with or without trussing. 

The girders and end cradles are of mild steel with a steel rail rivetted to the upper 
member. The side platforms with hand rail are carried by bracket, or a light wrought irt)n 
girder as may l)e suitable for the span and power of ihe crane. 

The crabs (if double) are worked separately or in combination, so that the lifting, 
lowering, traversing and travelling motions can be transmitted from either, or both crabs. 

The prices include best tested short link lifting chain and block and all accessories 
ready for work when the crane is mounted on the lonijitudinal gantry rails. 



Prices ok Hand Powkr Overhead TRAVKi.LiNr, 


Cranes, 


Fig. 2269. 


Power of crane . . . . . . tons 


15 


20 


30 


40 


50 


Span , . . ..... feet 


40 


40 


40 


40 


40 


Height of lift . . . . . . ,, 


20 


20 


20 


20 


20 


Price of crane with two crabs 


;^345 


£475 


£^90 


£^^S 


/1035 


,, ,, ,, one ,, 


£300 


£410 


I600 


£7^0 


;^825 


Extra per foot of span, to 50 feet 


jC^ 


£9 


£10 


£1^ 


/14 


Approximate weight . . . . tons 


12 


15 


20 


26 


33 



The cost of ])acking for shipment and delivery f.o b. is about 5 per cent. 

For travellers under 15 tons power two crabs are but seldom required and the subjoined 
prices are for cranes of this description, with one platform only supported from the main beam. 

Prices for Hand Power Travelling Cranes, with One Craij as Fig. 2269. 



Power of crane 


• • 


tons 


3 


4 


5 


10 


IS 


Span . . . . . 


• • 


feet 


40 


40 


40 


40 


40 


Height of lift 


• • 


>i 


16 


16 


16 


16 


16 


Price of crane 


• • 


• • 


;^I25 


;^I60 


;^l8o 


;^225 


£2.^ 


Extra per foot of span, to 50 


feel 


• • 


£4 


;^5 


£(^ 


£7 


£S 


Api)roximate weight 


• • 


tons 


4 


5 


5i 


8 


II 

r 



The cost of packing for shijiment and delivery f.o.b. is about 5 per cent. 

HAND POWER CRABS AND IRONWORK FOR TRAVELLERS— 

The crab is provided with single and double purchase lifting gear, strap brake and lever, 
longitudinal travelling motions with sleeve to take the square shaft transmitting this motion, 
and double flanged wheels, axles and gear for cross traversing, as well as handles or rope 
sheaves for all motions. 

The ironwork for overhead travelling cranes comprises the tension bars and 
struts, as shown in Fig. 2258, travelling wheels, axles, bearings and gear for end cradles, and 
the rails with fastenings to (\x them to timber l)eams provided by the i)urchnser. 



Prices of Crabs and Ironwork for Hand Power Travellers. 



Power of crab . . . . . . . • 

Price of crab with handles .. 

,, to work from floor .. 
ironwork not exceeding 40 feet span 



tons 






3 
£3S 
£40 

£ss 



5 

^■45 
£S2 
£7S 



10 



^55 
£63 



20 
£7S 

£^s 

£20S 



The cost of packing for shipmant and delivery f.o.b. is about 5 per cent. 
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HAND POWER OVERHEAD TRAVELLING CRANES, worked from 

below uid con)!iruci«d u ihown in Fig. 3370, ve nteljr made of les* ihin tiboul 10 tons 

Ewer. It is an advanta^— under some drcumstftnces— 10 work all motions from floor level 
t — in olhers — inconvenii:nce may be caused by Ihe hauling chains or [up«) fouling machinery 
or goods whilst the cruie is being Traversed. 

' The g^irdera moA O'^dle* are of mild steel and are complete with steel rails to cany the 
crab nod all accessories for longitudinal and cross traverse. 

Tbe crabs and motions are as last described, hauling chains or ropes being substituted 
[ur handles. 

The prices — given below — include lifting chain and block, hauling chains or ropes, as 
desired, and the crane is ready for work when placed on the gantry rails on which il will (ravel. 



Pkicbs of Hand 


PowBB Travelling 


Ckanes, t 


g. ZZ70. 






9 


IS 
40 
£260 

n 


'S 




<„■ 




„ extra per fool of bp.in to 


50 feet .. 


PP g 


The cost of packing fnr shipni 


n( and delivery f.o.b. is 


about 5 per 


cenL 





Kig. 3271. 

HAND POWER OVERHEAD TRAVELLING CRANES WORKED 
FROM BELOW.— The engraving l''ig. is?' illustrates the construction aJojiteil (or cranes 
from I to a1»ui 15 Ions power in which the undernamed valuable im|uovciiieiils have been 
introduced. These consist of ;— 

The verj limited height above level of longitudinal travelling rails within which the 
cranes can he made to work when the main beams are slung under end cradles instead of 
supported by same as shown in Fig. J371. 
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The self sustaining gear which acts automatically and holds the load suspended in case 
the hauling rope for lifting should be released, also 

The brake for lowering the load quickly when desired. 

The advantage of the self sustaining gear is obvious when erecting machinery, serving 
machine tools, sawing machines, piling timber &c., or for handling valuable or fragile goods.. 
So also is that of the brake for working quickly when no special care is required. 

The traveller beams and end cradles are of mild steel of the sections requisite for the 
maximum load. Rails for the cross traverse of the crab are rivetted to the upper members 
of the two main beams, and stops are provided to prevent over-running. 

The lons^itudinal travelling' motion, worked by hauling rope is, by preference, at the 
end, as shown, it being almost always more convenient to have a gangway along one side of 
the building, than elsewhere. 

The cross tiaversing motion may be carried on the crab, as shown or, if more con- 
venient, may l)e worked from the same end as the travelling motion; the extra cost of this 
arrangement is about 10 per cent. 

The lifting motion and brake gear are easily controlled by the man in charge, and 
the ropes for these motions are alongside that for cross traversing. 

The crab sides are made of wrought iron or mild steel ; the shafts are of mild steel 
turned bright and the bearings are lined with anti-friction metal. 

Lifting chains, &c — These are of best, best quality and are tested to Admiralty proof 
strain. The length is sufficient to reach to ground level and the block is provided with 
swivelling hook of extra best iron. 

If special Hexible steel wire rope is preferred the extra cost of the spirally grooved rope 
drum and other necessary modifications is about 10 per cent, on the prices of cranes as usually 
made. 

The hauling ropes are of best hemp and guards are provided to prevent them leaving 
the grooved pulleys when carelessly handled ; chains can be substituted for these ropes and are 
frequently found more desirable especially when they are exposed to the weather. 

Cranes of 10 tons power and upwards or of extra long spans, have built up main beams 
similar to Fig. 2270. 

Information required:— 

The maximum load to be lifted. 

The span centre to centre of longitudinal travelling rails. 

The limit (if any) of height, above longitudinal travelling rails, within which the crane 
must traverse. 

The total height of lift required. 

If longitudinal travelling rails tnd girders for them are to be supplied, state the length to 
be traversed and the distance between supports, if these exist. 

Prices of Overhead Travelling Cranes, Fig. 2271. 



Power of crane . . 
Span of crane . . ' 
Price of crane for 15 ft. lift 
Extra per foot of span to 50 feet 
Approximate weight 



tons 
feet 



tons 



30 
£60 

£Ar 



2 
80 

£s 
3 



i 



3 

30 
;flOO 

£e 

3i 



5 

40 

£^u 
£0 

5 



7 
40 

;fi62 

£7 
7 



10 
40 

;£-l80 
£7 

9 



IS 
40 

£234 

£S 



II 



The cost of packing for shipment and delivery f.o.b. is usually about 5 per cent. 



LIGHT OVERHEAD HAND POWER TRAVELLING CRANES are 

fre<]|uently required for intermittent or temporary service and the undernamed have been 
designed to meet these conditions. The construction of the cranes so closely resembles that 
shown in Fig. 2271 that it is unnecessary to illustrate them by special engraving. 

The girders and end cradles are of rolled steel and the motions for lifting, lowering, 
travelling and traversing are worked from ground level. 

The cranes are complete with all accessories for a vertical lift of 15 feet and arc tested with 
the maximum load before delivery. 
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OF Light Ovkrhbad ITan-o Powf.r Travelling 



Power of CI 
Price I! 



The cosl of packing fc 



i 


i 


L 


5 


L 


i, loo 


U 




/,5 lo 


M .o 




'i 


A 


r 4 


5 



It nnd delivery f.o.h. is alxnil 5 per ct 



l-ig. 2372. 

SINGLE GIRDER OVERHEAD HAND POWER TRAVELLING 
CRANES of ihe type Fig. 2272 are imich use.l in eiigine rooms, pumping, electric lighting 
stations, &<:., firstly in erecting the machinery and liiiliseijueiilly in maintenance. 

The main srirder is of steel and is carried on cast or wrought iron end cradles fitted with 
double flangeil wheels and gear for travelling longitttdinally. 

The jennej for cross traverse consists of a pair of wrought iron plates having two wheels 
-' '- - ' '- ' - "^ a .ihackle or eye below from which ihe lifiing blocks are 



Ihe In 



1 loads 



and under, the croHS traverse motion is not necessary, as it can be easily adjusted sideways 
liy hand. 

The prices do not include blocks and chains, liut the cost of these will lie found on 
reference, respectively, to "IJfling blocks" pages 174 to 176, and " liesl tested crane chain'' 
inge 182, 

Prices of Sixcle tliRi.t'.R IIanii Toweh THAVEi.LtNo Cranes, Fig. 2272. 



»; I 



FOUNDRY AND FORGE CRANES, of the construction indicated in Figs. 
1276 and 2277 to work by steam, electric, hydraulic or hand [mwer, are made with a centra 
|x>st so as to be independent of top supjiorl, or with top and bottom pivot, the former being 
:arried in a shoe which is attached to the roof or to Ijeams ])rovided for the purpose, as shown 
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For larg^ foundries the preference is often given to independont cranes with central 
post, for the reason that an overhead travelling crane will pass over them and place materials 
and moulding boxes where desired, or remove castings, etc., without interfering with the work 
for which the foundry cranes are specially provided. 

In forgoes a top support is usually inconvenient and frequently impossible. 

Wail or column cranes of the type Fig. 227S are usefully employed for comparatively 
light work in foundries or forges, by utilising space unsuitable for the heavy or bulky work. 
This subject is referred to under the heading ** Foundry plant, "at p.ige 58 of Section VI. part B. 

STEAM FOUNDRY OR FORGE CRANE.— The end and side elevations, 
Fig. 2276, represent a crane of 10 tons power and 20 feet radius with pivot (not shown) for top 
support, but the same arrangement is carried out for independent cranes with central post 

The side frames and jib are constructed of plates and angles or of rolled steel sections 
as illustrated respectively in Figs. 2276 and 2276A, The vertical members are cross braced 
where necessary and connected at top and bottom by strong castings with turned steel pivots, 
one of them being bored and fitted with connections for conducting steam to the engines or 
electric current to a motor, as the case may be. The foundation plate, with spur ring as 
indicated in Fig. 2277, is bored to receive the bottom pivot, and power for slewing is transmitted 
from the engine or motor ; the bearing for the top support is fixed as shown in Fig. 2214 or in 
other convenient manner. The outer ends of the jib girders are connected by a casting and the 
jenney is traversed by pitch chain or shaft and worm gear as desirable. 

The machinery consists of a pair of engines with case-hardened, link -reversing motions, 
single and double purchase lifting gear and all appliances for jenneying and slewing ; the levers 
which control each motion are worked from the driver's platform at the base of the mast. 
The foot plate can be extended to carry a boiler, but this is rarely necessary or desirable. 

Prices of Steam Foundry or Forge Cranes with Top Support. 



Power of crane . . . . . . tons 


I* 


2 


2i 


3 


5 


10 


15 


Radius of jib . . . . . . feet 


13 


14 


15 


16 


18 


20 


20 


Height from floor .. .. ,, 


II 


11^ 


12 


12 


i3i 


'S 


15 


Price of crane, rivelted frames, Fig. 2276 


><fiio 


£i2s 


;£'l40 1 ^"160 


;^230 


/'36S 


£4^ 


,, rolled sections. Fig. 22 76 A 


£ioj 


£iis 


£l2S ;^I40 


/,200 


^320 


^420 



The cost of jmcking for shipment and delivery f.o.b. is about 5 per cent. 

INDEPENDENT STEAM FORGE OR FOUNDRY CRANES of the 

Cimstruction above described, are carried on a forged iron or steel post of the requisite length 
and section keyed in a massive foundation plate, requiring no top support. This increases the 
cost to the extent indicated below. 

Prices ok In dependent Stkam Foundry or Forge Cranes with Post. 



Power of crane . . . . . . tone 


1 
i^ 1 2 


2* 


3 


5 


10 


15 


Radius of jib . . . . . . feet 


13 


14 


15 


16 


18 


20 


2Q 


Height from floor .. .. ,, 


II 


1 1 i 12 


12 


I3i 


IS 


15 


Price ol crane,rivctted frames us Fig. 2276 


£i(>S ' ^175 £190 


^£"210 


;^295 /•405 


^0S5 


,, rolled sections as Fig. 2276A ;^I55 ;^i68 


^i7« 


;^I90 ;f268 ^>;5« 


£02S 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

ELECTRIC FOUNDRY OR FORGE CRANES.— The general arrangement is 
as illustrated in Figs. 2276 to 2277, but an electric motor is substituted for the engines, and the 
gear is modified to suit the higher speed of the motor. 

The price of an electric crane is rather higher than that of a steam crane of equal 
projwrtions and power ; but taking into account the conductors and accessories requisite in each 
case, the diflerence in the total cost is quite unimportant. 



POWER DRIVEN FOUNDRY OR FORGE CRANES are always specially 
designed to suit the mode of driving, the proportions, etc. required. 



isS 
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HAND-POWER FOUNDRY or FORGE CRANES wiili rivcited sI.Il- frnnics 
(see Yif-. 2276) or built u( rolkil diCL-l sixli.in^, aa illustralud in I'lg. 2276A, complete witli lifting 
and rucking nicrtiona, chains, liloclt wilh swivul hook, and handles are Constnicltd (or top 
support 01 independent Ihereof, at the following approxiiiiale pcices ; — 

Phicrs Of Hand-Powbr Kol'nrkv or ToRct! Cranks, Tvi'ES Fi<iS. 2276 & ir]6ii. 



Power of crane 

Radius of jib 
Height fiom flooi 

ftice of crane, rivetted frame as fig. , 
„ rolled section as Rg 3276' 

„ fig. 1176 with p03t 

„ fig- Z276A „ 

Extra for slewing motion 



1.76 



•1 


/80 


/60 












ll 


i8 



A 



-f 9 /9 



h 


zo 


Ai 


/.»s 


i'40 






/:4.s 


.£10 


MS 

/I6 



The coit of packing foi shipment and delivery l.o.b. is about j per cent. 

STEAM FOUNDRY OR FORGE CRANE WITH CURVED Jia— 

The range of traverse {owing to the clear space under the jib) which is gained hy the construc- 
tion shown in Fig, 2277, is generally desirable and was essential in the foundry for which these 
cranes were built ; they are carried on a central po>t And are independent of top support. 

The engines, driver's platform, etc. , are as shown in Fig. 2176 and the ciane is complcle 
with gear and accessories similar to those already described 

For prices of cranus constructed on this principle 10 per cent, must be added lo the prices 
on page 127 for independent sleaiii cranes, Fig, 2176. 



HAND POWER FOUNDRY OR FORGE CRANE WITH CURVED JIR 

Fig. 1277 represents a crane of 10 ions i>ower 16 feet radius wilh a cteai height of 16 feet 
under the jib. 



IliSSOI' 
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The side frames are of wtouyht ir.m plate with angle iron frames 
bottom and top caslings bored for the wrought iron post around which the ci 

The lifting and slewing motions are single and doutile purchase and all appliances are 
provided for an exceptionally long traverse of the jenney from which the load is suspended. 
The chain barrel is grooved siiitaTly and the crane is complete with liest tested lifting chain and 
block and handles for all motions. 

Prices of Ham> I'owkk CuRviiii Jib Foumky or Forge Crane, Fig. 8277. 



Power of crane ton, 

Radius of jib fe« 

Height ,. 

Price of crane with lop support 

P°^ 




/«6 


i 


4 



The co5t of packing (or shipment and delivery f. o.h. is about 5 per ci 



WALL OR COLUMN CRANES of the type Kig. 2278 ate arranijed to wi 
steam, electiic, hydraulic or hand power und arc usefully employed in toundries and in : 
and boiler shops for handling forgings, wrought iron wrk for hydraulic rivetting magh'm 



I30 
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Th« foundty represented in the engraving [s equipped wiih these cranes, worked by hand 
power, and with an overhead crane of 15 Ions power (no( shown), which travels on Ihe iongi- 
tudinal lieains alrave the wall cranes and commands the whole area of the foundry, wittioDt 
interfering with ihe working of cranes below. 

The jib consists of a pair of steel girders connected (o the bottom of the vertical post, the 
outer ends hejng carried by tic bars, as shown. The back plate is provided with bearings in 
which the crane swings quite freely. 

The lifting gtu: is fixed, where convenient, below the crane ; (he height of lift Eielng 
limited, a hand power winch usually answers every purpose. 

The winch illustrated has single and double purchase gear, ratchet wheel on the end of the 
chain barrel and wrought iron pawl, strap brake and lever. 

The jenner is traversed by chains attached to each end of Ihe carriage and motion is 
transmitted by the grooved pulley and hauling chain. 

The prices include the jib with back plate and lies, jenney gear, hand winch and handles, 
best tested lifting chain and block with swivel hook. 

Trices of Wall or Column Cranes, Fig. 2178. 
Power of crane tons I 1 3 



Approximate weight . . - . - - - . tons 2 2j 

The cost of packing for shl|>menl and delivery f.o.b. is about S per cent. 



I'ig. 2279 

SINGLE RAIL CRANES are arranged to work by endless cotton cord, by electric 
motor, or by hand power as indicated in Fig, 2270 Power driven cranes must always be 
specially designed. 

The limited floor space occupied by the undercarriage, and the facilities afforded by the 
lifting, rotating and travelling motions, render these cranes peculiarly useful for serving lathes. 
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or other tools on each side of the line traversed, and almost equally so in erecting shops, ware- 
houses, <tc., for travelling with the load and depositing it to the right or left of the crane 
track or of a line of columns to which the top guides are attached. 

The hand power single rail crane, Fig. 2279, is of i ton power, the height of post is 13J 
feet and the radms of the jib 12 feet, the clear height below it being alx)ut 10 feet. 

The undercarrias^e and post is fitted with double flanged wheels, fore and aft, and gear 
for travelling the crane, the rail is usually flush with the floor and offers no obstruction to cross 
traffic. 

The crane post is of mild steel and is keyed in the undercarriage. A horizontal roller at 
the top works between timber or wrought iron guides which are fixed to an upper floor, or 
beams, as indicated in the end elevation. This maintains the crane in a vertical position and 
a pair of bars, with rollers at each end bearing on the guides, prevent the crane from tipping 
and reduce friction in travelling. 

The liftinfi^ gear is attached to the jib and is worked by hauling on the endless chain or 
rope. The lifting chain barrel is provided with self sustaining appliances which operate 
automatically when hauling ceases. A pair of rollers work against the crane post and 
minimise friction in slewing. 

The cranes are built to suit the height between floor and top supports and for the radius 
and clear height required ; they are complete with lifting chain and hook, hauling rope and 
guide, handles for travelling, &c. 



Prices of 


Hand Power Single Rail Cran 


Es, Fig. 


2279. 




Power of crane 


tons 


i 


I 


li 


2 


Radius of jib . . 


feet 


10 


12 


12 


12 


Clear height of jib . . 


. . ,, 


loi 


12 


12 


13 


Price of crane . . 


• • •• •• •• 


;f7o 


£7S 


£ss 


;flOO 


Approximate weight . . 


tons 


2 


24 


3 


4 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 



SHEAR LEGS OR MASTING SHEARS.— Although shear legs are to some 
extent superseded by powerful cranes which make a complete revolution, or by derrick cranes, 
they are still almost indispensible for the equipment of vessels with their engines, boilers and 
heavy armaments. 

Some modifications made since the shear legs Fig. 2280 were built, are referred to IjcIow, 
but the essential features of a pair of masts, each pivoting in a massive shoe fixed to the quay, 
and provided with appliances for adjusting the rake of the masts, remain unchanged. 

They are worked by steam, hydraulic, electric or manual power, and are built to fulfil 
almost any conditions in regard to height, reach and lifting capacity. 

Steam power shear legs to lift 60 tons are represented in Fig. 2280. The height of 
the masts is 90 feet and the length of the back leg for regulating the angle of the masts is 
120 feet. There are two sets of chain sheaves and lifting blocks, one for the maximum duty 
and the other (not shown) for loads up to about 10 tons. The lifting chains are led back to 
the steam winch barrels which have speeds respectively of about 2 feet 6 inches, and 12 feet per 
minute. 

The rake of the masts is adjusted by traversing the winch gear and the slide block on the 
lower end of the back leg, in the guides shown in the engraving ; but this motion is now 
usually worked by a strong screw and heavy gun metal nut. 

The cost of the shear legs with wrought iron tubular masts and back leg, machinery, 
engines and boiler, chains, blocks, &c. is about . . . . . . . . . . ;f 3000. 

The approximate weight is 100 tons. 

Steam machinery for shear legs of 75 tons power. A successful alteration made by 
the writer's firm has converted a shear legs worked by hand power ; the racking motion is con- 
trolled by steel wire rope in lieu of the back leg shown in Fig. 2280, and all operations are 
performed by steam 
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Tlic machinery consists ol a j)owerful sleaui winch with horizontal engines and link motion 
reversing gear. The main rope barrel is driven by a steel worm gearing with a steel wheel, 
and the purchases are arranged to lift the maximum load at a speed of 2 feet per minute, and 
30 tons at 6 feet per minute, in both cases, over the blocks between the masts. A second rope 
barrel driven by spur gear lifts up to 10 tons at a speed of 12 feet per minute, over the sub- 
sidiary block provided for that purpose. This barrel can be disconnected from the shaft, by a 
clutch, and the load is sustained, or lowered, by a brake. The ends of the shaft are provided 
with drums which are then available for coiling the guy ropes by which the rake of the masts is 
regulated. 

The cost of the machinery without boiler (steam being supplied from an adjacent 
boiler), including about 100 feet of flexible steel wire lifting and guy ropes is about ;^575. 
The approximate weight is nine tons. 

Including^ boiler and fittings, top sheave, spindle and bearings, and lifting block with 
live ring swivelling hook, the price is about . . . . . . . . . . . . ;^90O. 

Without racking motion, but otherwise as above, the price is about . . ;£"8oo. 

Hand power shear legs to lift 30 tons with masts in timber 45 feet high and a 
maximum rake of about 25 feet, have been built for handling locomotives and heavy 
machinery. 

The winch has wrought iron frames with barrels and gear for 30 and 10 tons, and for 
derricking the masts. It is fixed on wrought iron girders and is complete with brakes and all 
accessories. 

The cost of the shears with hand power winch, chains, sheaves and blocks is 
about . . . . . . . . ;^900, and the weight is about 35 tons. If with steam 

winch, boiler and connections the cost is about . . .. . . . . . . jC^t^S^' 

The cost of the machinery, iron work and chains ready to erect at destination is 
about .. .. •• .. •• ;£^700. If with steam winch, boiler, tfec, the cost 
IS aDoui •* .. .. .. .• .. '.. .. •• .. .• A) ^3 

The usual charges for packing and delivery f.o.b. (probably about 5 per cent.) should be 
added to all the above prices. 

TRIPOD HAND POWER SHEAR LEGS consist of a set of three timber legs, 
united at the top by a bolt passing through them and carrying a loop from which the lifting 
block is suspended. 

The winch is attached to a double back leg with stretcher bar, and is complete with 
ratchet and pawl, handles, &c. 

The prices are respectively for the Tripod with pitch pine legs (exclusive of lifting chain 
or rope), and for the winch, lifting blocks and top caps, ready to fix on timber legs provided at 
destination. 

Prices of Hand Power Tripod Shear Legs. 



Lifting power . . . , 
Price with timber legs 
of ironwork only 



tons 



>» 



I 


2 


3 


5 


^10 


£^2 


£14 


/18 


£6 


£7 


£» 


^"10 



The cost of packing for shipment and delivery f.o.b. is 5 per cent. 



WINDING AND HAULING ENGINES. 

The two types of winding and hauling njachiuery in general use and referred to in the 
following pages, arc known, respectively, as "direct acting" and "geared" engines. 

Direct acting engines, whether arranged hori7A>nlally as indicated in Fig. 2281, or 
vertically, have the drums keyed on the engine shaft and are almost invariably designed to 
fulfil clearly defined conditions in regard to the length of rope to be coiled, speed of winding, 
maximum loads, &c. 

For deep coal (and some metalliferous) mines, the "scroll drum" is frequently adopted 
with a view to maintaining (approximately) equal duty throughout the wind, but these and 
other combinations to obtain the highest possible efficiency vary too widely to be tabulated. 
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Geared winding engiaes lin.vc llic ru|)e dniina, hiaken aiul spui wheel un a sepaiai: 
sliafl, driven by a pinion on ihe engine shaft as iliiiiitruli;d in llic ennravings, Fig. xiSl lo 2292, 
or by bell, wire rope or other Iransiuission oTjiou'er. 

This conslruciion ndiiiils of almost endless varialion in power and speed and no system of 
winding ot hauling machinery is so lavourable to division of parts — all practically undamage- 
ablc— for transport. 

Lifting and haulinij; power.— The following figures arc based on a speed of rope of scx) 
feel per iiiinule and furnish the data for Calculating the duty attainable with other speeds 
loads atid gradients, 

Tbe Stetm pressure is assumed to be not less than Solbs. per square inch (about j} 
almospheres). 



Nominal liorse power of engine   


4 


g 


,3 


16 


ao 






40 








10 


40 


■io 








Weight bfted vi.tically .. .. cwts. 


7 




10 














40<i 




1001 


14OD 


 716 


616 




3'92 


„ up:in»l5%) .. ,. 






*■■'•> 




SH 


777 


97' 


1 in 10(10%).. ,. 




IIS 


>7\ 




■277 


V" 


41M 


S*3 


litiSlio-S,} .. ,. 


S4 


60 


yu 


i'5 




172 


117 


272 



Huamilie* of Waici an.-, uuncvci, uiv 

sistent, a skip which fills and eiupti 



in shown in some of the engiavings (and mentioned with other 
rk the drainage pumps between lifts or at any other time. Moderate 
often mastered by skips ; or if the inflow is heivy and per- 

diiu cinpties automatically is suspended below the winding cage and 

jlated at every lift or between lifts, 

I will be found at pages 39 and 40 of 



The prices of pump quodruU and mine pumps w 
sction \'L and Section III. 



engi 



pis 



Direct acting winding engines. - 

nes for high speed winding. They an 
 ' ' ' md the guides ate 



« desirable. 



jitesenls a eonipacl arrangement of 
.0 hardened link reversing gear, steel 
lis engraving or in Fig. 2284, as may 



It will be understood thai the speed of winding is completely controlled by the driver. 

The prices include a loi:oDiotive or Cornish boiler willi fittings and usual connections 
powerful brake and all accessories for efficiency in working, and will serve as a basis for 
approximately Gi>tiaiating the cost of winding plant of moderate power. 
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Prices of Direct Acting Winding Engines, Fig. 2281. 



Nominal horse power 


. . • • 


20 


30 


40 


SO 


Effective „ .... 


. . . . 


50 


75 


100 


125 


Winding speed per minute . . 


. . feet 


1000 


1000 


1000 


1000 


Gross load 


tons 


i 


I 


li 


li 


Price of engine and boiler . . 


• • • • 


£s^o 


£720 


£900 


£99S 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

GEARED WINDING ENGINES.— The following description relates to several 
sets of winding plant which are raising 500 to 600 tons of coal per day, from depths of 300 to 
about 500 feet. 

The eng^ines are horizontal, with the winding drums between them, as indicated in 
Fig. 2281. The steam cylinders are 24 inches diameter by 48 inches stroke secured to heavy 
cast iron beds, and the valves are balanced. The link reversing motions are case-hardened; 
the piston and valve rods are of steel, and the weight of the piston is carried by a slipper 
guide behind the back cover of the cylinder. 

The working; parts are carefully balanced and finished in the manner requisite to ensure 
economy in maintenance. 

The levers controlling all motions are conveniently arranged and the steam pipes are below 
the engine room floor, or overhead, as may be convenient. 

Winding; gear. — The two rope drums (for up cast and down cist) taper in diameter from 
II feet to 12 feet ; the length of each drum is 5 feet 3 inches between flanges and they are 
driven by a pinion on the crank shaft gearing with a spur wheel on the drum shaft. The brakes 
arc worked by foot lever and are of ample power for any emergency. 

The cost of the plant including the engines and three Cornish boilers, one being always 
in reserve, steam pipe and fittings, winding indicator for each drum and the usual tools for the 
engine room is about . . . . . . . . . . . . . . . . . . ^2000. 

Geared Winding engines of the undernamed dimensions are constructed as above 
described, but the drums are frequently made to run loose on the shaft. 

The following prices include the steam pipes and steam valves between cylinders but 
not those to connect with boilers. 

Prices of Geared Winding Engines. 



Nominal horse power 

Effective ,, with 80 lbs. steam 

Diameter of drums . . . . . . inches 

Price of engine with fixed drum 

loose drum 

two drums and clutches . . 
winding indicator, each drum 
cast steel gear . . 
pumping arm . . 



It 






it 
ti 



it 
ft 



10 


14 


16 


20 


25 


30 


25 


35 


40 


50 


65 


75 


54 


54 


60 


60 


60 


60 


^365 


;^395 


;^435 


;^48o 


£s(^o 


£(^OQ 


;^377 


;^407 


^447 


^■492 


£S75 


;^"6is 


>^4io 


;^445 


>^'495 


;^540 


^625 


£(>70 


^12 


^12 


^'12 


/13 


;^I4 


£^^ 


;^20 


^•22 


/•25 


£27 


£^o 


£^2 


;^IO 


;^II 


^12 


^12 


£^2 


£n 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

GEARED WINDING AND PUMPING ENGINES.— The conditions fulfilled 
by the machinery shown in side elevation. Fig. 2282, and end elevation and plan, Fig. 2283, 
so frequently occur that they are briefly described, although reference to some portions of the 
plant will be found in Section III which treats more especially of pumping machinery. 

The machinery illustrated lifts i ton at 350 feet per minute and drains the mine (silver 
lead) to a depth of 380 feet, the pumps being provided with sliding suction to follow the sinking 
which is of the strength to resist the eft'ects of blasting. 

It has been in every sense satisfactory, but if sectional boilers, steel pump pipes, and 
engines with steel frames as illustrated by Fig. 2289 and had been in existence when the plant 
now described was built, probably the designs would have been modified ; but the difliculties in 
transport from the port to the mines were provided for by sending (with the machinery) a 
strong broad wheeled trolley for bullock traction. 
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The pumps arc wntkeil Uy n wrought iron cjiiailranl lever 
nilh balanoe Meighl Inx and tinilier nids as .shown in Figs. 22S3 
ami 2290. The drawing lift is 8 inches diameter and ihe forcing 
lift 10 inches, the totnl dejnh lieitig about 2)io feel. 

The boilers are of the Cornish type and equal to a working 
pressure of So lbs. ]>er square inch and were sent out complete 
with all linings, sleain pijies, valves, lire bricks, and clay fur 
selting, *c. Two boilers are ordinarily used to drive the above 
named engines nnil other machinery (not mentioned) ; the feed 
water leaves a hard and heavy dc'ivisit, and one Imiler is always 

The pit head geu was built at the mines froni drawings 
sent ill advance of the machinery, but the ro[« pulley, spiniile 
and liearings, as well as all bolts and iron work for the framing, 
flesible steel wire rope for a depth of almiit 350 feet and the 
equipment of tools for erecting and working the entjiiies were 
incliideil in the conlmct. 

The cost of the plant as al>ove descril>e<! is 
^1,640 OS. od. I'acking for shi|iment and delivery f.o.b. cost 
5 or 6 pet cent., and for estimating freight the total (weigh 
and measurement} may lie taken at about 7S tons. 
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Fig. 2184. 
WINDING OR HAULING ENGINES WITH STEEL FRAMES— Fig. 
3484, she»& B lype of horiiontal winding gear, specially adapted for use in localilies wljere 
lightness of pacts is neccessEtty owing to tlifficulties of transport. To attain this object the 
frames are built up in wrought -iron or mild steel, so (hat the weight and bulk of parts may Le 
reduced (o a minimum, these being properly maiked for ceerection at destination. 

the engines and gear are mounted on 



e refected to do not exist 
This reduces the cost 
ion indicated above is almo-it invoiiably preferred. 



t the c 



: seen in the engraving the atcangeinent is compact, all parts are accessible for 
)t repair, and the levers are conveniently placed, the brake lever (not shown} 
being generally carried behitid the cylinders. The engines are carefully balanced and fitted 
wilh case-hardened reversing link motion, nnd alt working pails are thoroughly well fitted and 
finished. 

The double drums are loose on shaft, the dulch of each drum being fitted with a sejiaralo 
lever, so that they may be worked independently or together ; the drums are usually made of 
two cast-iron cheeks with wood lagging, but where lightness of parts is neccessary, they are 
made of wrought iron as shewn in Kjg, 2284. 

The boilers referred to in (he list of prices ace of the locomotive lype, represented in Fig. 
1289, and are complete wilh chimney, and all fittings for steam and feed water, as well as the 
furnace mountings, and pipe connection for a moderate distance between the boiler and engine. 






Win 



IlAUl 



Eni;i: 



Fig. 2284. 



Nominal horse poner . . 

EHeclive 

Price of long type engine 

;; wrought icon dciims '. '. 

„ pumping arm.. .. 

,. winding indicator, each di 

„ Boiler and connections 

„ Injector and fittings . . 



£uo 



16 


»5 






.^J'5 


JC40S 






/30 


£i7 


/,16 




iio 


£t2 


/;.. 


£i^ 


.t'55 




£io 





The cost of packing for shipn.-nt and delivery f.o.b. is about 5 peici 
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SIDE DRUM GEARED WINDING ENGINES— Fig. Z3S5 illu»irai«s an 

i;ine of 35 etfcclive horse power 1 mil I for a Soul h African Mine where 1 he cost of transport 
>m tlie port to the mines far exceeded the cost of machinery as i^iackcd for shipment. 
The eDgine* and motion gear are carried in a strong steel frnnie, sub-divided for 






the shaft which is supported by a (ledeslal 
led in a bearing secured to the engine frame, 
between llie (iangcs and each pair is provided 



e conveniently 



! outer end, tht inner end being < 
The drums are 6 feet tliaiuetct by about 12 inc 
wilh 3 powerful brake. 

The levers which control ilie brakes, link reversing and othei 
arranged for working and for maintenance. 

The following approximate prices for engines as aluve described refer to the powers 
and proportions in general use. Modificalians inufit occasionally be made but they Huely aftect 
the cost to any important extent. 

The cost of locomotive boilers and accessories. For general information relating to 
lioilers and fittings see pages 14 to 43 of Section i. 

Tkice Of Side Drum Wjnuikg Engines, Fig. 2285. 



Nominal horse i>owei 

Effective „ 

Prices of engine.'i 


16 
40 
/3S0 


Aso 


30 


40 
^700 



>l of packing for sbipme 



d delivery (.o.li, is alxjut 5 pet 
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GEARED WINDING ENGINES— Tl.c : 

tepiesents « smaller ~ '  -   

double loose diums, . . . . 

and clutches, ore similar to me engines above described. 

The prices of these winding engines are about lo per cent, less than those given under 
Fig. 2284; for instance an engine of 30 efTeclive hotse power costs .. .^235- 

HAULING ENGINES FOR INCLINE AND UNDERGROUND 

WORKINGS.— Fig. asS? and 2288. Fig. 2287 is a double cylinder engine fined on timber 
frame, and Fig. 228s is a single -cylinder engine mounted on low trolley, plain or flanged 
wheels ; but either can lie mRde portable or fixed. The frames of the engines are made 
throughout of wrought iron or mild steel ; and everything is done to keep do*n the weight and 
bulk, and to adapt Ihem for the rough usage they so often meet with underground, working in 
dirt, and grit with very little attention, the attendant rarely l>eing a mechanic. Each engine is 
fitted with link reversing gear, doubU drums, and separate brakes and clutches, so that the 
drums can be used quite independently of each olber. 



Fig. 2287. 
These engines are frequently driven by coinpres.sed a 
effectually prevent the fonnalion of ice in the cxbausl iiort: 

developed is, of course, in jiroinrlion to the jiiessure available. The clutches arc all of wninght 
iron case hardened, the ilrums ate bushed with gun metal running liM«e on the shafts, and the 
brakes ate turned on their faces. 
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Prices of Double Cylinder Hauling Engines, Fig. 2287. 



Nominal horse power 


► . 


10 


14 


16 


25 


35 


Effective ,, (8o lbs. pressure) . . 


25 


35 


40 


65 


85 


Diameter of drums . . 


. . inches 


36 


42 


42 


48 


48 


Price of fixed engine 


t m • • 


£23$ 


;f28o 


;£3i5 


;f355 


;{:4i5 


„ portable engine . . 


1 • • • 


£2SO 


;^295 


;^335 


£3^ 


A40 


Approximate weight 


tons 


Sh 


6 


7 


10 


II 


,, extreme width 


feet 





6 


6i 


7 


71 


„ „ height 


»» 


6 


6 


64 


7 


7 


„ „ length 


i» 


14 


14 


15 


16 


i6i 



Prices of Single Cylinder Hauling 


Engines, : 


Fig. 2288. 




Nominal horse power 


• • • • • 


5 


12 


20 


Effective ,, (80 lbs. pressure). 
Diameter of drum. . 




• • • 

. inches 


12 

24 


30 
36 


SO 
42 


Price of fixed engine 

,, portable engine .. .. 

Approximate weight 

,, extreme width 




• • • 

tons 
feet 


;^i25 
/■135 

2i 

4 


/»70 
;^i82 

3l 
4i 


;^240 

£2ss 

5* 
5 


„ height .. 
„ „ length .. 




• »» 


4l 
7 


5 
12 


6 
13 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

INDEPENDENT GEARED WINDING ENGINES AND BOILERS- 

The arrangement indicated in Fig. 2289 is well known in South Africa, Australia, and 
other mining districts, where economy is sought in lightness of parts in conjunction with the 
strength and proportions to ivithstand heavy continuous work, rather than in the first cost of 
the machinery. 

The engines and winding gear are carried in a steel frame and are fixed in any 
convenient position relatively with the boiler. The guide bars, shafts, gear, drums, d'c, are of 
steel and the working parts are of exceptionally large proportions. 

The boilers (unless otherwise stipulated) are of the locomotive type which — in 
construction and fittings — comply with the Board of Trade regulations relating to boilers to 
carry a working pressure of 80 lbs. per square inch. They are complete with chunney, teed 
water appliances and wrought iron or mild steel steam pipes to the engmes. 

The prices are approximate but are intended to cover the cost of all probable deviations 
from standard dimensions, weights of parts, ilc. 

Fuel. — It is assumed that good coal will be provided for the boilers ; if this is not 
available, due allowance must be made for the extra heating surface required for working with 
fuel of inferior quality, or for burning wood. 

Prices of Independent Winding Engines. Fig, 2289. 



Nominal horse power . . 
Effective ,, 

Prices of engine, boiler, &c. . . 
Approximate weight . . . . tons 
measurement cub. feet 



»» 



10 

25 

^425 
10 

660 



14 

^525 
12 

705 



20 

£630 

17 

945 



25 

65 

Z720 

20 
1090 



30 

75 

;^830 

22 

1340 



40 
100 

;6'990 

32 

1815 



50 
>25 

£1^70 

42 

2280 



The cost of packing for shipment and delivery f.o.b. is 5 per cent 
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COMBINED WINDING ENGINES AND BOILERS —The plant illustiated 
in Fig, sago »bs designed and consliucled by the Hiithur's firm sn^l lia-i lieen iti constant work 
for miny y^.n. 

Found&ttona.— The engines may be erected on masonry and timber, as shown in Fig. 
2290, bill a large numbrr have 
been Iniill wiin the wrought 
iron girder underframes illus- 
trated in Fi^ 3391, and these 
will be supplied if desired. 

Another useful form of 
foundation is a strong wrought 
iron tank which will contain >n 
amiile Mipply of feed w.-iler. 
The cost of this and of an 
injector as an auxiliary to the 
steam donkey puni]is supplied 
with the machinery, will be 
found below. 

The boilers, of the loco- 

motive type, arc constructed 

of tnild steel ; the longitudinal 

seams Kte double rivctted and 

all rivets areclosed by hydraulic 

-ssiire to 230 lbs. per s<(uare inch and provided 

with the highest class oi steam, feed water and furnace fittings. The enlarged fire box is 

required if the fuel is inferior to English coal. 

Macbineiy.^Sleel is largely used in the construction of this machinery and, if winding 
ram different depths is required, the drums are made of (lie diameters suitable for those 
different depths. 

Engines required for winding only have the drums keyed on the shaft and this is con- 
templated in the estimates of cost. If the engine is required to drive other machinery 
occasionally, the pinion on the crank shaft is arranged to dtaw clear of the wheel on the drum 
spindle for power to be transmitted by a belt, off the fly wheel. But if the engine is to be used 
for pumping, as well as for winding, a separate pumping shaft must be provitled, or the drums 
must be loose on the shaft and connected to it by steel clutches ; the entra cost of these will 
be found in the list. 

Lifting and hauling power see table at i^ge 134, 

THE PUMPING ARM is made of wrought iron or cast Heel and keyed on the drum 
shaft : the ctank pin is of steel and is turned to fit any of the holes which are provided in the 
arm for varying the stroke of the pump. 

Tricbs of WiNDiNn Engines, Ac, Fig 2290. 



Nominal horse power 




12 


14 


16 


3.0 


25 


30 


S" 


Effective 




30 


3S 


40 


50 


65 


75 


135 


Diameter of d turn 5 .. 


nches 


48 


4S 


48 


54 


60 


60 


73 


S]*cd of tope per minute , , 


feet 


460 


460 


460 


ASS? 


£Ha 


/7ft3 


600 


I'rice of engine with one drum 




/405 


jCa40 


.^475 


£,no 






.^■445 


£4So 


%' 


jC6oo 


£7 1-3 


j£83U 


£'^70 


I>Kise drum and clutches .. 


each 


;Cll 


£n 








£'S 




.. 


£}0 


£60 


£6S 


£lO 




^90 


£il'> 


ICntra injector and fittings .. 






/8 


7^ 








£iS 


,, enlarged fire boK 




£S 


^'0 




£°f> 




£^S 


£i<^ 


,, for pumping arm 






£9 




J" 35 






£ili 


,, independent pHm]> gear 




^to 


£90 


£"^ 


£tAa 


£160 


L^ 



and delivery {.o.b. vaties according to destination, &c., 



ELECTRIC HOISTING AND HAULING MACHINERY. -The amnge- 
:nls tcfetted to at pages 134 to 148 are So cosily modified to wotk by electric motor, that 
istralions and descrijilions need not be repeated. 
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ml)* in sulislLtiilinf; an electric niulot witli bed p!ate and suitable 
.hown in the crgiavinys ; an examiile o( tliis is given in I'ig, MJ2. 
which electrically driven machinery is advantageously enipluyeJ for 
the aUivc named purposes, are mentioned at page 3, and infurmalion relating to the trans- 
mission of power will lie found at jiagcs 6S and 69. 

The cost of electric hoistioE machineiy does not vary widely from that of plant of 
equal {lowcr with engines and boiler. 

BELT DRIVEN WINDING OR HAULING GEARS worked from an existing 
engine iii other motor, are usually attached to masonry or tiiiil)cr foundations, but at an extra 
cost of 10 to 30 per cent, ihcy can be sent out complete with a steel girder frame as indicated 
in I'ig. 2291, ready fur re-ercction at destination. 

The width of the two drums ti^elhcr is usually rather more than that of the single drum 
and disengaging clutch, strap, brake, and levers are provided for each drum. The drum shaft 
is of mild steel and is carried in pedeslals with hard gun melal bearings as shown in Fig. Z190. 

The sutgoined approxiitute prices include the spur wheel on the drum shaft and 
pinion for driving it, the proportions of wheel and i)inion being those usual for steam driven 
gear, which necessarily vary according to requirements. 



Effective horse power 






20 






60 




Diameter of drum 




nches 








60 


66 


Width 






16 


18 








Price of single drum w 


h clutch 




;iSS 


^70 


£&S 


;£l05 


/■40 


double 






£^ 


iuo 


^■'35 


i-.70 


/^i5 



it of packing lur shipment and delivery f.o.b. is about 5 per c< 
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WINDING AND HAULING ENGINES, of ihe c 
229!, occupy n minimum space snH are made complete with verl 
out boiler, to suil silu»tions »herc a rfilTcreiit source for steam supply is preferred. 

The boiler and engines are mourned on a bed [ilatc and carried on wrought iron gir 
or on * tank, so that liule or no expense is incurred in making foundations. 

The prices will be found below for each of Ihe combinations in which Ihese engine 
usually made ; if others are required they will be subjects for special design and estimate. 

PBTCBS or WiNIilNIi *NI) IlAUUNO ENlilNES, Kig. Xi^l. 






Nominal h 
Effective 
Diameter of drum ot drums . 
Price with boiler and two dru 
Appronimate weight . . 
Price with boiler and one ilrur 
Approximate weight . . 
Price without boiler, two dnin 
Appioxi mate weight •- 
Price without boiler, one druii 
Approiimate weight .. 
Price for steel gearing. . 

„ wrought iron drums. 



6J 
^J34 



st of packing for shipment and delivery f.o.b. is usually alioiit 5 per c( 



Thet 

HORIZONTAL CYLINDER PORTABLE HOISTING ENGINES.— The 

artangemencl of the jjortalile engine, Fig. 
2293, is generally similar tu that illustrated 
by Fig. 2292, excepting that It is mounted on 
plain wheels— as sliown— oton flanged wheels 
to travel on rails. 

The engines and winding gear. — 

The steam cylinders are lixed boiiiontally on 
each of the side frames, and are Htted with 
link reversing motions. The winding barrel, 
spur wheel, and brake wheel are carried 
between the side frames and the main wheel 
is driven by a steel jiinion on the crank 

The levers controlling (he reversing 
motion, the brake and the sliding pinion on 
the crank shaft are at one side and near to 
the fire door. 

The boiler is of the cross lulte type and 
built of mild sled to carry a working [■icssure 
of 80 lbs. per square inch. It is complete 
with chimney and is provided with all 
furnace, Meam and feed water fittings and 



The undercarriage is of wrought iio 
and forms a feed water tank. The a^les ai 
of wrought iron and the travelling wheels ai 
plain or flanged, as desired. 



I'Hh r.', 


OF roRTAB 


.F. lIOISTINi; K^ 


UNKS, Kig 


129J. 




Nominal horse jiower 
Etfective 






6 

4 


8 


Jo 
5 










Approximate weight 




.. .. tons 


The cost of packing lo 


.shipment a 


nd delivery f.o.b. i 


5 per cent 
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Fig. 2294 
VERTICAL SINGLE CYLINDER PORTABLE HOISTING ENGINE, 
Fig. 2294. — The boiler, engine and niachineiy ate fixed on a wrought iron undercarriage with 
road wheels and swivellbg fore carriage as illustrated, or with plain or flanged troiley wheels. 
The boiler has cross tu1>es and is provided with all liltings and accessories- 
Wire rope driun.—Thc barrel shown in the engraving is intended to coil short Hnk 
crane chain, but the engine can be adapted fur winding at high speed, with flexible wire rope 
when desired, by fixing a shell drum outside the chain barrel. The allachinents are provided 
for fixing the drum in a few minutes and the engine is thus made available for working with 
chain or rope but as the rope works at a higher speed the load must be proportionately reduced. 
The cost ol this accessory will be found below. 

A warping drum can be fixed on Ihe end of the larrcl shaft ; the cost of this will ba 
found below. 

' Portable Hoistim: Encimis. Tig. 2294. 



Nominal horse power 


J 


3 


4 


s 


6 ] S 


Effective ,, 


/,. 


7 






15 20 


Price with road wheels and fore carriage 


;!rio7 


^140 


£'70 


/>oo ^!30 


,, trolley or flanged wheel 


^90 


^■00 


/132 


/160 


ifiSO 1^1.5 


„ ofwire rope (ouler shell) drum 




£3 


£3 


£4 


^4 1 £i 


„ warping drum 




£3 


£3 




ii i" 


lagging boiler 


fl 


£6 


£7 




Approximate weight tons 


2i 


a| 


4 


si 7 



5t of packing for shipment and deliveiy f o.b. is s |>cr 1 
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Fig. sags- 

SINGLE CYLINDER PORTABLE HOISTING ENGINES, Fig, 2295, 
leuresenls an improved lype of the well known " Steam Barrow Hoists," so called from the 
fact that they were originally built for raising and lowering barrows for excavation in trenches, 
and oth«r foundiitiuns, taibing materials for buildings in construction, &c. 

Many engines of this lyix;of3nominalh.p. were employed in making the excavations for 
the foundations of the Thames Embankment, where the space was too limited for the (then) 
usual ** horse run. 

Two chains coil on the barrel in opposite directions and 35 to 40 double operations (u|>cas( 
and downcast) per hour are easily made with a lift of about 35 feel. The engines referred to 
were driven by boys, and the cost of working, including fuel, oil and driver's wages, was only 
about four shillings and sixpence per day. 

The undercarriage is of wrought iron, with a feed water tank under the boiler, and is 
usually mounteii on four jilain or flanged wheels, as shown in I'i^. 2295. But the wheels are 
arranged to admit of the engine being traversed at a right angle with its length. In other cases 
it is provided with road wheels and swivelling fore carnage, as illustrated. 

The etlEine, ]'"ig 2295 was Imilt for occasional use in hoibling, Inil principally for 
driving a dynamo. For this purpose it was necessary to have sensitive governors which could 
be easily thrown off when the engine was used for hoisting ; it works quite satisfactorily under 
both these conditions. 
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Many other nio'lificalions have been made, such as arr.inginy Ihc engines to whip coal 
over a block suijiended from a lp>om un llic import ve-wl aiiJ haul a number of lurnover 
trucks to the gas wurks, a liistaiicc of alnjut 50a yanls. vVllhough this duly is cxce|itional, 
Ihree of tlie engines are enijiloyed at the gas works referred (o. 

The prices include all levers and other usual icccsiories, but not (he govcrnuts which 
are not required for hoisting engines. 

: EMiiNKS, Fi;;. 2295- 



Nominal horse jxiwcr 3 

Price with road wheels, &c £124 

plain or llaufied wheels i"l2o 

„ ofgovernors and accessaries £4 


£4 


4 6 

£5 £<> 



INCLINE GEARS FOR STEEL WIRE ROPE FOR DOUBLE LINES 

usually consist of a clip drum, or a strong cast iron pulley with V groove and a powerful brake, 
these being mounted on a wrought iron or limber frame with a cast iron centre to carry the 
steel spindle which revolves in hard gnn luctat bushes. See pafe 54 Section VI. Part A. 

VtK a, single roa/1 the pulley has a flat ritn with deep flanges, and is carried in a Irame 
as above descrilied. 

LIFTS OR ■' ELEVATORS."— The engravings. Fig. 2196 lo 1301, indicate a few 
of the conditions fulfilled by these invaluable appliances, but the dimensions, modes of driving, 
internal fittings, &c., vary so widely, that the cost of some of the lypca referred to cannot be 
estimated until these details have been defined. 



ISO 
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BELT DRIVEN SELF SUSTAINING LIFTS employed as shown in Fig. 
2296 are usually suspended from flexible sleel wire ropes coiling on a spirally grooved drum. 
The gearing (driven from a hnc of shaft, a steam, gas, or other motor) may be fixed as shown, 
or in any position which may be more convenient. 

The self-sustaining^ g^ear comes into operation automatically and holds the load 
stationary if the drivmg power should be accidentally removed. In addition to this, automatic 
stopping gear is provided which is regulated to come into action at any point desired. 

Safety apparatus. — Amongst the numerous devices to ensure safety, perhaps none is so 
simple and efficient as the plate spring (similar to a carriage spring) which is in compression so 
long as the rope is intact, but instantly brings a pair of steel pawls into operation and holds 
the cage suspended in the cA'cnt of breakage of the lifting chain or rope. The cost of this 
apparatus will be found below. 

The eagles or platforms of g^oods or luggage lifts are built ot timber with the 
necessary ironwork for frames, ties, antifriction guide rollers, bolts, &c. 

The rising room of passenger lifts is built of pitch pine neatly stained and varnished 
and fitted with sliding doors and fittings, ready for such decoration as may be desired. 

The prices include the lifting gcir, rope, and cage, as described, the counterweight 
frame and rope, hand rope, guide pulleys, and brackets and all usual accessories, but not 
countershaft and pulleys, driving belts, or timber guides. 



Prices of Belt Driven Goods or Luggage Lifts, Fig. 2296. 



Power of lift 


. . cwts. 


5 


10 


15 


20 


30 


40 


Height traversed 


feet 


25 


25 


25 


1 25 


30 


30 


Area of cage 


square feet 


9 


loi 


16 


, 18 


22^ 


30 


Height ,, 


feet 


6 


6 


6 


6i 


6i 


7 


Price of gear and cage . . 




£(^0 


£7S 


£S5 


1 £9S 


£^^s 


;^I45 


Extra height 


per foot 


31- 


4/- 


SI- 


i 6/- 


6/. 


6/6 


Safety apparatus. . 




£6 


£S 


£11 


\£^3 

1 


;^'i5 


£19 



Prices of Belt Driven Passenger Ijfts, Fig. 2296. 



PasFcngers seated 




4 


6 


8 


10 


Height traversed 


feet 


40 


40 


40 


40 


Area of cage 


square feet 


iS 


30 


42 


49 


Height ,, 


feel 


7 


7i 


8 


8 


Price of gear and cage 


• • • • « • 


£110 


;^I20 


£^30 


£^AO 


Kxlra height 


per foot 


7/- 


7/- 


8/- 


8- 


Safely apparatus 




£^ 


£^ 


.^11 


£^3 



The cost of packing for shipment and delivery f.o.b. is usually about 5 per cent. 



SELF CLOSING AND LOCKING DOORS. -A simple and efficient invention 
for the picvenlion of accidents consists of a balanced sliding door which can be opened only 
when the cage has been stopped opposite to it, but which is automatically closed and locked so 
soon as the cage commences to move. 



The price of the doors varies in proportion with the size, the attachments required, 
Ac, but usually ranges from £7 to ;^io per set. 
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Fig. 2297. 

STEAM DRIVEN LIFT AND WAREHOUSE CRANE.-The liA anU crane, 

Fig. 2297, are providetl wilh winches similar lo Kig. 3jo6 and supplied willi steam from a 

Imilei in llie coriugaled iron huiise shown in ihe engraving This atrangeinent was a^lopled lo 

minimise Ihe risk of fire and avoid increase in the rate of insurance on Ihe building and ils 

Machinery. — The chain conneclinR the winch wilh Ihe cage is carried over a grooved 
pulley at the lop of the liml>er frame. The cage is of wrought iron lined wilh wood ; the area 
or Door is altout 16 feet and it carries a net load of 15 cut. A counterweight, with chain and 
guide sheaves, balances the net weight of the cage ; llie lilting and lowering millions are 
controlled from any of Ihe lloors bj a ro]ie attached la the stopping and starting lever un the 
winch 

The apeed of lilt usually averages aJKint 100 feel ]>ei minute, but this is modified by tli« 
attendant lo any extent deaired. 

The wall crane is built of steel and is slened (as usual) by hand power, but steam 
slewing molion can be added, if necessary. The working load is 15 cwt. 

SUSPENDED HYDRAULIC LIFTS. -When the cost of putting down a botfe 
hole for the cylinder (or other reason) precludes the use of Ihe direct acting system {Fig. 239S], 
the cage is suspended and the chain or steel wire rope coiled over a cylinder and ram fixed 
horizontally as shown in Fi^ 2201, or vertically as in Fig, 3203. The controlling valves are 
worlied as above described. 
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DIRECT ACTING HYDRAULIC LIFTS Fig. 229S represenls a passenger 
lift with ihe head of the ram 
secured to the floor of the 
rising cage, the length and 
area of the cylinder and ram 
being adequate for the height 
of lift and the pressiire avail- 
able. 

The ram works through a 
leather packing at the top of 
the cylinder and the lifting, 
stopping and lowering mot- 
ions are controlled hy a rope 
passing through the cage or 
outside il, as convenient. 

The hTdrauUc pressure 
for the lin referred 10 was 
obtained hy gravitation from 
the large tank at the top of 
the building. A puni|> in 
the basement maintains Ihe 
supply by raising the water 
which has been exhausted 
from (he cylinder. Lifts are 
sometimes worked by water 
taken direct from (he ordin- 
ary water mains, Ixtt these 
relatively low pressure (and 
frequently uncertain Isupplies 
are undesirable, unless — as 
in the building refened to^ 
the water in the tank is re- 
garded as a lirst aid in case 
of fire. 

The usual pressure of 
700 lbs. pel square inch is 
much more economical and, 
in every sense, jireferable. 

The rising room {Fig. 
2298) seating 12 persons, is 
neatly upholstered and pro- 
vided with a lamp in the 

The cost of the lift in- 
cluding the hydraulic cylinder 
and ram with a stroke of 
about 40 feet, the rising 
room and the exceptional 
items of laige upj>cr and 
lower tanks, pipes, pumping 
engine, lioiler, &c., is aboul 

LIFTS FOR HOTELS 
AND PUBLIC BUILD- 
INGS vary so widely in 
dimensions and equipment 
that they must always be 
specially designed. 

If a sufficiently high pres- 
sure cannot be obtained from 
public supply mains, it is 
almost invariably more satis- 
[, factory 10 generate the power 

'■'G' ^^^'^- hy pumps driven by steam, 

: or oil engine, 01 by an electric mntnr, than to be dependent on low and (probablyj 
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LIFTS WORKED BY ELECTRIC MOTOR —A comparatively small addition 
to the plant required solely for electric lighting, provides power for working the lifts. The 
increase in working expenses is scarcely worth consideration, the generators being usefully 
employed during the day when otherwise they would probably be idle. 

The electric winch is fixed where may be most convenient — frequently at the base of 
the lift. Complete safety is attained by driving with worm and wheel gear, duplicate ropes, 
and automatic stopping gear. 

HAND POWER SELF SUSTAINING LIFTS vary widely as regards the 
arrangement of gear, but that illustrated by Fig. 2299, which can be worked from any floor, 
may be regarded as typical of the hand power lifts in general use. 

The lifting^ and self sustaining gear is carried on brackets attached to the wall, or it 
is fixed on the top of the framing as shown in the engraving. This is the safest and best 
arrangement and is contemplated in the subjoined approximate prices. The load is raised or 
lowered by hauling on the endless rope passing over the V grooved pulley which controls the 
lifting and lowering motions, as indicated. 

The cage (with or without safety apparatus) is as described at Fig. 2298 and is 
counterweighted, so that the power exerted is limited to that required to raise the net 
load in a single cage lift, or the difference between the net weight, respectively, in the 
ascending and descending cages of a double cage lift. 

The prices include the lifting and self-sustaining gear, the counterweight, V grooved 
pulley with shaft and bearings, lifting chain, and hauling rope, but no timber guides or 
antifriction rollers. 



Prices of Hand Power Single Cage Lifts, Fig. 2299. 



Power of lift . . . . . . . . . . cwts. 

Height of traverse . . . . . . . . feet 

Area of cage . . . . . . . . square feet 

Height ,, .. .. .. .. .. feet 

Price of lift .. •• •• •• 

Extra height . . . . . . . . per foot 

Safety apparatus 
Anti- friction rollers 



5 


8 


30 


30 


15 


24 


6 


7 


£4S 


£60 


Ah 


5/6 


£e 


£7 


£2 


. £3 



10 



12 



30 


30 


30 


40 


7 


7 


£6S 


£lo 


6/. 


7/- 


£^ 


£9 


£3 


£ii 



Prices of Hand Power Double Cage Lifts, Fig. 2299. 



Power of lift . . 
Height of traverse 
Area of each cage 
Height „ 
Price of lift 
Extra height 
Safety apparatus 
Anii-friciion rollers 



cwt. 

feet 

square feet 

feet 



per foot 



5 

30 

5 
6 

£ao 

3/6 
^6 

£2 



30 

6t 

6 

4/- 
£7 
£3 



S 

30 

7i 
6 

£so 

4/6 

£^ 
£3 



10 

30 
9 

6 

£60 

% 

jL3 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 



VERTICAL BASEMENT LIFT.-Fig. 2300 indicates the conditions fulfilled 
rather than the details of construction, these being arranged to suit the positions of winch and 
cage, the level at which goods are to be delivered, above or below, &c. 
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The prices include the plalfonii wilh iron TraiiK: filtett with anlifriction rolEers, hanj 
wet winch lo fix to the wall or floor, short link tested crane chain and attachments, chain 
lley and accessories, but not the top and bottom frames and vertical guides, which are 
xjiensive and frequently made locally. 



Pig. zjoo. 
' Hami Powrr Bahement r-ins, Fig. 1300. 






The cost of packing for shipment and delivery f.o.li. is about 5 |jer cent. 

THE INCLINED HAND POWER LIFT, Fig. 2301 is adapted for use where 

steps cannot he dispensed with, and the space occupied by a vertical lift is not at disposal fur 
transferring casks or goods between road or ground floor, and liasemeni levels. 
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Prices of Inclined Hand Powek Lifts, Fig. 2joi. 



Power of lift 


ions 










Heighl Iravcrsed 












Aica of platfotni 


... 5<iwreft« 














£Z5 


^40 


^45 




in limber 




i30 


i35 


£ao 


£*S 



The CQsl of packing for shipment and delivery f.o.b. is ; per ci 



BELT DRIVEN HOISTS aomeiimes need 10 be modified in details, hut the 
general ariangemeni'. illustrated in one or other of the engravings Figs. 2302 to 2305 will 
probably be suitable for niost puiposes. 
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BELT DRIVEN FRICTION CONE HOISTS Fig. 1302 The single and 
double purchase lifting gear is carried on a strong cast iron frame with base plate to be attached 
(o door, wall ot beams. The belt pulley maj' run continuously, the lifting and lowering 
motions being controlled by double cone friction clutches on the first motion shaft. The brake 
lever (not seen in llie engiavingt is belou the slopping and starting lever. The bearings for 
the shafts are of hard gun-melal and of large proportions. 

The price of the hoist Kig. 2301 to lift 15 cut. in single purchase is about ... ^60. 



: APPLKRV'S tlANDROOK OF MACHINERY. 



BELT DRIVEN HOIST WITH BELT REVERSING MOTION, 

l-'ig, 1303.  Til e hiiisl illiislralcJ has liecn used for lifts, for hoisting niaierink iviih single 
chain anil fur aeui:^ columns, cinlers, .tc, «ith binclis and falls, and for many other purposes, 
A ]>air uf cnA iron plal«$ with l>«aHi^ for the shafts are bolted to a. timber ur wrought iron 
~ 1 the iiingle and double purchase gear h providud with strap brake, and lever, and the 

* ' 'V — ^  ■"     



lifting and lowering nioliiins are worked by 
The Drice of the hoist, V">^. 2303, 



<s and straight 



lift I 






.1 pow< 



- /40. 



rig. 2304- 

BELT DRIVEN GEARED HOISTS.— The arrangement shown in I'ig. 2304 is 
used in connection with lift cages, for hoisting goods in warehouses, workshops, mills, &c., 
and it h ea^iily altered to fix in the iiosition shown in I'ig. Z305. 

The side frames, ready for attachment to wood 01 iron beams, carry the single [lurchase 
spur gear, the counlerwcighted brake lever and the belt shifting apparatus. 

Belt driven geared sack hoiata.^The appliances ilhtstrated may be usea for this 
piir[X)se, but for double chain sack hoists —one lilting whilst the other is lowering— the chain 
larrel is made with a central flange and the chain coils from op[)osite ades of (he barrel. 

The prices of the hoists include driving pulleys, striking and brake gear and levers, 
ready to fi* to Wains or masonry, but not the lining clmin and hook. 



I 


RicK.'i nv Rk 


r DmvEN (Ira 


KKii Hoists, 


'«. w. 




I>,.wer of lift 
I'rice of „ 






::; "'; 


£t2 

16/- 


1' 


best 1 


sled choin 




,«, r>« 


■;8 


-/to 



Belt driven friction hoist 

; machine with belt or ro[>e |ii 



I fix to floor. — Till 



Wy IS give 



on ]K>i. 



159. 



BELT DRIVEN FRICTION PULLEY HOISTS of the type Fig. 230.; 
fixed lo an overhead frame or to a fli«ir, ii-S iiii-iitioned below. 

Powcristransmitledbyrope.asilkislraleii, or by belt as in Fig. 2304, and the lifting n 
is obtaineil by contact of the (drivoiil plain surface piniim wiih the wheel on the chain b; 
drnft. The brake acts audiinatirally (he moment the line uliachcd to the end uf the lev 
released ftnm tension. 



JKSSOI' .\: Al'l'LlCliV likOS, {J.rS^l,!!) LIMITED. 



Prictton gear double sack hoist— Another iiKiitilicuIion uf this syslein siwcially adajiU 
il fur lifting and luwering sacks and IhIcs. Alleralions in the adachnients, artangenient of 
drivinu gear Ac, miisl sometiines Ik made, bill the subjoined i)riccs will be approximately correct. 

The prices on the foUuwing ])iwe include the machine, wilii rupe ur ^lra|] jiiitley, ready 
for fixing bill nul the lifting chain or dtiving belt or lope. 





I'KicKS or. Bicr.T IJkivhn Kkicilos' 


■ULLBV IIO 


SfS. 




Powe 


r of hoist c"l. 


iz 


to 


20 


Price 


.. I'ig.ajoS 


^16 


£^S 




to lix to floor 


/i6 




/34 




double sack hoist ,., 




/^S 






yun nielal bushes forbeaiinys 


.6/- 


W- 






best tested crane chain ... ptr fool 


-/7 


-IS 


-/lO 



it of packing for shipment and lielivtry f.o.1), is iibmil 5 per ti 



11 warehouses where atcain 



desired and almost uuisclessly ; 
lliey are usually fixed to a wall, 
but they work ccpially well 
fixed in any other position. 

As will be seen from the 
engraving the chain barrel is 
fixiil on the crank shaft so thai 
— if the barrel is eight inches 
diameter and makes only 100 
revolutions per minute — the 
speed of lifting is 200 feet i>eT 
minute. In practice this sjieed 
is nuich exceeded, but it is 
|5erfectly controlled I. 
stopping and starting 
which is worked by a line 
extending from the winch to the 
upiiermost floor to lie serveil, or 
I hy a iever direct. 
' The steam supply, usually 

' at a pressure of 50 to So lbs. j>er 
si^uare inch, is obtained from a 
boiler in any convenient posi- 
tion ; that shown in I'ig. 2297 
i reijiiired only for cranes or lilts. 
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Allhouyh sluam cannot be carried in pipes wilhoui some diininulion in useful effect, the 
l(i*s through a distance of 200 or 300 feet is so small — compared with the results obtained — 
that it may be leCl out of consideration. 

DIRECT ACTING STEAM WINCH WITH OSCILLATING 

CYLINDERS, Fig. 2306.— A cast iron fiame carries the sieam cylinders with trunions of lai^e 
suflace and steam regulating and reversing valve between them. The latter are controlled by 
the lever and the chain barrel is keyed on the crank shaft as described on preceding p^e. 

Prices of OsciiXATfNO Cvlinder Wjnchbs, Fig. 1306, 



Lifting power tons | i J 

Diameter o( cylinder inches | 6 7 

„ chain barrel ,,161 7 

Priceofwincb | ^65 \ £7$ 


i 


i 





St ol packing (or shipment and delivery I.o b. is about 5 per cent. 



DIRECT ACTING WINCH WITH HORIZONTAL CYLINDERS.- 
Winches of the type Fig, 230; were originally designed for a line of steamers which usuallj 
lake in and discharge cargo during the night, and must work as noiselessly as possible 

The steam cylinders are fixed to a base plate and provided with case hardeneo link . 
reversing motions which are used for lifting, slopping and lowering. 

The chain barrel is keyed on the crank shaft and the moLons are worked by the hand 
lever as shown in the engraving. The engines, discs, &c., are carefully balanced and the 
winches are always built to ful6i clearly defined conditions. 

oes not admit ot illnsi 
are sufficiently typical 

DIAGONAL DOUBLE CYLINDER STEAM WINCH, Fig, ajoS.-The 
side frames, which carry the engines and double purchase gear and capstan ends, are fixed to a 
strong Ited plate with holes for bolts [o the deck or foundation. 

The steann stop valve and the levers which control the link rt:veising motions, the brake 
and the lifting pnnion. are side by side. The steam cylinders are fitted with drain cocks and 
lubricators, steam and exhaust pipes, &<:■ The lifting gear can be worked by hand power it 
occasion requires. 
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HORIZONTAL DOUBLE CYLINDER STEAM WINCH, Fie 1309.- 
The engines, gear and fittings are as above described, bul arranged horizontally ; tlie ends of 
the single and double purchase shafts are provided, respect ively, with whipping and warping 



11s. These winches ai 



1I made to work by hand- 



Fig. 2309. 

, Figs. 230S and 2J09. 




The cost of packing for ihipmcnt and delivery f.o.b. is about 5 j>ei 
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PILE DRIVERS.- The foUowine iliiiMtalwins nnd descriptions relate only td 
diivingi oiher types of pile drivers— incliid in g those worked by electiic moioi, diret 
steam, &e —will be referred to in Section V. 



Fig. 2JIO. 

STEAM PILE DRIVER WINCHES.- 

nnay heiised for pile driving, liut ifa large numbei 
the winch should be of the type big. 1310 ' ' 
.-ivaiiable for all ordinar)' purposes. 

The winch has single purchase fjear and Mngle or double cylinders (preferably the latter). 
Link motion is not necessary if the winch is lo be used solely for pile driving, but it is almost 
indispensable for pitching piles and for many other pur^iose^. The brake at the end of the chain 
barrel is nsed for checking the rnn out of chain when pile driving, the barrel being loose on 
Ihe shaft, and made fast when desired bj' a double horned clutch ; the same lever actuates both 
brake and clutch. A brake is also provided on the main spur wheel (controlled by a foot lever) 
lor ordinary work. 

The vertical boiler with cross tubes is built ol steel : (he longitudinal seams ate double 
rivetted, and it i^ Tested by hyilranlic pressure 10 150 ll«. per square inch. The chimney is 
usually about 4 fe^t liigh, nnd all ubual fitlinijii are provided. 
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Price of Stkam Pile 


Driver Winch 


AND Boiler, Fig. 2310. 


Power of double cylinder winch 




1 
tons ' I J 


2 


Price of ,, „ ,, 






;^8S 


£^ 


,, link reversing motions 






;^I0 


£^o 


,, boiler with fittings 




.. i ;^50 


£6e 


,, donkey feed pump 




. I ;^lo 


£11 


,, injector and fittings .. 




1 


£^ 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

The price of a similar winch with one steam cylinder 6} inches diameter is. . £6$. 
If with link reversing motions .. .. .. .. .. .. £71. 

STEAM WINCH PILE DRIVING MACHINE, Fig. 2311, represents the frame 
as usually constructed. The height is 35 feet and the machine is adapted for driving a pile 
about 30 feet long. The angle of the frame can be adjusted to give the ** batter " desired. 

The pile eng^ine and platform, to which the winch and boiler are fixed, are of pitch 
pine strongly framed and tied with bolts and ironwork. For use on land, the platform is 
mounted on plain or flanged wheels, which are easily adjusted to follow sinuosities in the 
grouping of piles. The leaders are faced with iron on their inner edges and supported by side 
struts ; the back ties form a ladder to the top platform which carries the chain sheave, bearings, 
&c., and are firmly braced to the leaders as shown. 

The nippers for seizing the * * monkey " or ram are adapted for rapid working, and 
provided with trip gear adjustable to any desired length of stroke. 

The prices include the double cylinder steam winch and boiler with feed apparatus, 
fittings and connections, the timber frame-work, as described, with chain, chain sheave and 
accessories, monkeys, nippers, trip gear and travelling wheels. 

The cost of link reversing^ motions and duplicate feed to boiler will be found in the 
preceding list. 

Prices of Steam Pile Driving Machines, Fig. 231 1. 



Weight of monkey 

Price of machine complete as described 

Approximate weight and measurements 



tons 



tons 



£i^S 

8 



£20$ 



10 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

PORTABLE STEAM PILE DRIVING ENGINES constructed as shown 
in Fig. 2312 were designed by the writer, for use on the Continent of Europe where the system 
adopted differs from that usual in this country. The difference consists in keeping the ground 
'* alive" by a rapid succession of blows on the head of the pile. 

To obtain this result, the chain barrel is loose on the shaft and is thrown in and out ol 
gear by a large friction cone clutch at the end of the barrel. The cone is traversed by central 
worm gear (Appleby's patent) and connected to the steam stop valve in such a manner, that the 
steam is admitted for lifting and automatically shut off when the clutch is released, at the same 
time the fleeting of the chain is checked ; the monkey is never disconnected from the rope or 
chain. Although no winch pile driver nearly equals this for frequency of stroke, it is 
questionable whether this system is so generally useful as that last referred to. 

The undercarriag^e is of wrought iron ; the wheels are plain or flanged and are arranged 
to swivel for altering the direction of traverse. 

The capstan end is used for pitching piles, manipulating the leaders which guide the 
monkey, and for other purposes. 

A water jet to the pile shoe greatly accelerates the descent of the pile. The appliances 
for this purpose — supplied by the writer — were first used in connection with the pile drivers 
now referred to. 

A 2 10 



The price of a pile driver Fig. 2312 to work a monkey weighing 14 cwt. is 

16 to 20 cwt. is 



)} 



)> 



)) 



ti 



£h^ 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent, 
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HAND POWER PILE DRIVING MACHINES, Kig 2313, -The p 
Frame— usually 24 feel high — is uravidcd wilh llie lup oliain sheave, beatings and ac 
li^elher with [he irunwork ant] bolts to llrnily tie the structure. The platfuiiii fram 
wilh flanged or |>lain wheels which can lie swivelled in the direction desireil. 

The pile driving gear cunsi.sts of a single purchase ciab similar to Fig. 2319 ; 
i); of best tested qualily and of ample length; the monkey is of the weight indicali 
wilh wrought iron loop Tot the nippers and the usual litiings ; the trip gear to the t 
worked from the platform, or automatically. 



itch pine 

ihe chain 
lippers is 



^A^ 



) I'O' 



i, Dkiv 



, KlR. 2JIJ. 



Weight 0/ monkey 
Price of machine 24 feel high 
extra heighl 
„ crab and iron\ 




The coBl of packmg for shipmeni and delivery f.ob. Is 5 per cent. 
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The above engraviin; is rcptoducud from a photograph ol : 
feet) to work a monkey wdghing 750 kilogs. (nboiit 15 cwl. 

The leaders, hack lies, *:i-. were taken down afltr lest ami 
native labour. 

For description and prices see pBge i6j. 
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STEAM AND HAND POWER CAPSTAN, l-iK- 2J14. -The capstan h 
drivtn liy a pair of horizontal 
engines, and double spur gear 
actuating a wnrm which lolates a 
worm wheel on the post underneath 
the capstan : the capstan being 
then driven hy the pawls on its 
outer edge, as seen in the en- 
graving. 

When the capstan is reqviired 
lo work hy ham! the capstan liars 
are inserted and the head revolves 
freely on the post, lieing locked in 
any (losition lij' (he pawls. 

The bed plate which carries 
llie alvve named machinery, and 
I he wrought iron [lost or pivot 
around which the capstan rotates, 
is R^eil immediately below deck, 
quay or tloor level, or a^ illustrated. 
In the latter case a box is usually 
lirovided to protect the engines, &c. 

X [ledal which projeels through the Hoot where con- 

4 strong, com]iact and durable. 

CaI':.tans, Kig. 2314. 
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THE STEAM OR HAND POWER CAPSTAN, Fig. 2315, was built for use at 
the pier head of one of H.M. dockyards, and is driven by steam, or by manual labour in the 
usual manner. Steam is conveyed to the engines by an underground tube from an existing 
range of boilers. 

The eng^ines and gear are fixed slightly below quay level, and are coveied by wrought 
iron chequered plate. The gear is arranged to give two speeds and powers respectively equal 
to a pull of I and 2 tons on the hawser. The levers controlling the reversing motions for 
changing the speeds or for disconnecting the gear, are removable and leave the surface flush for 
working by manual power. 

The capstan is of the Admiralty pattern, with hard wood whelps and is carried on a 
wi ought iron post. The top step and all other bearings are in hard gun metal of ample pro- 
portions. 

The capstan is loose on its post and can be operated by hand power, with bars in the 
manner last described. 

The cost of the capstan is alx>ut £26$ 

ELECTRIC CAPSTANS.— The facility which the electric transmission of power 
affords for varying loads — with a consumption of power always in direct ratio with the work 
performed — must necessarily lead to the adoption of this system especially where electric power 
exists. 

The arrang^ement of electric capstans is identical with those indicated in Figs. 2314 
and 2315, the engines being replaced by a motor and are therefore not illustrated. It is 
necessary in making enquiries to state the conditions to be fulfilled, including the maximum 
and minimum loads, the speeds, and the pressure of current available, if any. 

HYDRAULIC CAPSTANS.— These are referred to, together with other hydraulic 
 plant, in Section \'. 

HAND POWER CAPSTANS.— The revolving head is plain, as shown in Fig. 2314, 
or has whelps cast on, as in Fig. 2315, and is carried on a wrought iron post of the requisite 
height and section. This is keyed in a base plate with a ratchet to receive the wrought iron 
pawls which are hung on turned wrought iron pins at the base of the revolving head. 

The double purchase capstans are as above described, with the addition of gear which 
can be worked in single or double purchase, as desired. 

The prices are for the capstan ready to fix, but do not include handspikes : — 

Prices of Hand Power Capstans. 



Height of revolving head 
Diameter at base 


• • 

• • 


. . inches 


24i 

19 


2Si 
19 


31 

24 


34 
26 


38 
27 


49 
39 


,, at centre 
Price of single purchase capstan 
„ double ,, ,, 


•  »> 
. . . . 

. . . . 


12 

£4 10 

£S 


12 

£s 
£9 


33 
£7 

£i2 




18 

£17 

£^7 


24 
;^33 
;^45 



The cost of packing for shipment and delivery f.o.b. is 5 per cent. 

STEAM STEERING GEARS —Although this subject scarcely comes under the 
category of hoisting machines, the construction of steering gears so closely resembles some of 
the winches referred to, that the leading types are briefly mentioned -without illustrations — 
but with approximate prices. 

STEAM AND HAND STEERING GEARS WITH HORIZONTAL 
ENGINES. — The engines, gear, spirally grooved chain barrel and indicator, are carried on a 
base plate which is mounted on a pair of cast iron standards, ready to bolt to the deck of the 
steamer. The motion of a lever changes from steam to hand, and the arrangement of the 
machinery affords complete facility for examination and maintenance. 

The steam pressure is assumed to be not less than 80 lbs. per square inch, but all parts 
are equal to a working pressure of 1 50 lbs. 

The prices include all accessories, and the gears are 01 ample power for steamers of the 
undernamed tonnage : — 



['BICES or Stkuhfm; Geaks 


ivnli llo 


kl/.<>^TA^ 


■N-rUNRS. 




Tonmge of steamer 

Piice of gtur fnr hand and -.leani 
,. for swam only 


^'OS 


li 


£•'7 


4000 



The. 



.1 of packing for ihipmenl and delivery f.o.h. is 5 per ci 



STEAM AND HAND STEERING GEAR WITH VERTICAL 
ENGINES. — The engines and all working parts are carried in a |iair of side fmmes with 
base plate for boiling to ihe deck, the whole being enclosed in a wrought iron casing forms a 
neat, compact and efficient apimratus for yachts and small steamers. The steering chain coik 
around 3 spirally grooved barrel and the indicaloi is aliove the casing. A cliilch and lever are 
provided for changing from steam lo hand steering. 

The steam pressure is assumixt to lie iK-tween 8a and 150 liis. per square inch. 



Trice 


s or Steerin. 


Geae w 


H Vertical E 


GINES. 




Tonnage of sleame 

Price of gear for ai 

„ for St 






1 


SOO 


£103 


earn or band 
cam only .. 




::! a 



it of packing for shipment and delivery f.o.b. is 5 per c> 

HAND POWER CRABS.— Figs. 1316 to 2.110 illustrate the types in general u; 
d atleiition is directed lo those with wrought iron or mild steel frames as liciug preferable 1 
Luy purpose?, from the fait that they are Ipraclieally) unbreakstilc 
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The treble purchase crabs, Fig. 2J16— built for U. M. Governmeiil fornioving he»vy 
guns and Iheit accessories — have strong cast Iron side frames and feet and are provided with 
Lowinoor iron shackles for anchorii^ the crab for temporary use. In this case weight is 
obviously a,a »dv«nlt^:e. 

The piniont are 01' cast steel and the bearings are lined with liard gun metal ; all the 
pioportions are ample for lifting the specified load of 5 tons direct from the barrel and the 
fitting and finish of the crab is similar to that in the best machine work. 

The price of the crab is about £70. 

The approkimate wtit;ht is 5 ions. 

TREBLE PURCHASE CRAB WITH WROUGHT IRON FRAMES. 

— The sides are ol ample section and stiffeneil by angle iron frames. The bosses which carry 
the bearings are rivetled to the tide frames and bushed with grin metal. The main wheel ii 
double shrouded and keyed on the chain barrel and the crab is complete with screw brake on the 
second motion shaft, ratchet wheel, and wrought iron pawl The arrangement of gear is 
(generally) as shown in Fig 2316. 



Prices ok Trbbi.b Purch 


ASF. Craiis w 


ni Wrouisht Ir 


N Side 




To lift direct from the barrel 
Price of crab 


..- , /ss 


8 
^65 


£n 


i<P 


^'.io 



The cost of pa-king for shipment and delivery f.o. b. is about 5 per cent. 

DOUBLE PURCHASE CRAB WITH WROUGHT IRON SIDES. 

lo lift (up to) 6 tons direct from the barrel, have strong iron sides with angle iron along the 
bottom to form a foot. The bosses, screw brake &c. , are arranged as above described. 



Prices 


OP Double Pt;Rcii 


KSE Crabs vi 


nt Wro 


'c.itr lRn\ ,Si[iEs 




To lift direct 
Price of irah 


rom llie barrel 


:.. "*" 


3 
£30 


Ai 


5 

MO 


6 
/4S 



of packing for shipment and delivery r.o.b. ia about 5 per < 
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DOUBLE PURCHASE CRAB WITH CAST IRON CIRCULAR 

SIDES. — Fig. 2318 represcnls a form of crab largely used in Government ya.rds, railway 
bcrvlce. Sic. The sliongly ribbed circular frames were designeil rn proteci ihe gear when 
iiiiighly handled, an<i have fully answere<l ihis purjKise, 

The crab is complete wilh handles, strap brake and lever, or with screw brake as iiientiniieJ 
lielow. Wajpill£ drums can b* added at a cost oF 20/- to 30/- each. 

I'BLCEs OF Crabs with Circular Sides, Fig. 2318. 



To lift direct from land . . . . tons 

with 1 and 3 sheave blocks . , 
Price of crab 

,. extrft for screw brake 

„ „ gun melal bushes 

„ best tested chain.. .. pet toot 


•'1- ■$/■ 

"I- % 


^10 
12l- 
75/- 
I/- 


^ 1 3 

12} 1 15 

£'2 , £16 
23/-  »4/- 
27/- 1 34/- 
i/i 1/4 


4 



The cost of packing for shipment and delivery f.o. 



The HAND CRABS 
Figs. 7319 and 2J30, are 

suitable for general use, and 
are usually supplied with the 
jibs. Figs- 2321 to 2323. 
For heavy work the sides are 
made of^ wrought iron in^ 
stead of cast iron, at a 
slightly increased cost, as 
shewn below. The winch is 
supplied complete with 
handles, ratchet, and pawl, 
single and double purchase 
gear and stoiis for keeping 
the pinions in their proper 
position \ for loads of one 
ton and under, single piir. 
cbase gear only is provided. 
The crane chain is of best 
quality tested 10 Admiralty 
proof strain, and the under- 
named prices include swivel 
hook of treble best iron, 
ball and attachment to winch 



172 



APPLEBY'S HANDBOOK OF MACHINERY. 



Prices of Hand Crabs, Figs. 2319 and 2320. and Accessories. 



To lift direct from the barrel . . tons 
,, with 2 and 3 sheave blocks . • ,, 

Price of crab, Fig. 2319 

„ „ Fig. 2320 

Extra for screw brake 
, . gun metal bushing . . 

Price for chain hooks, &c. . . per foot 

Size of chain . . . . . . inch 



1 
I 


a 


2 


3 


4 


5 


7 


10 


15 


20 


£4 IS 


£6 10 


£7 10 


;^IO 10 


£j» 


£6 10 


^8 10 


£9 10 


£^2 10 


£20 


10/- 


15/- 


20/- 


22/- 


25/- 


18/- 


20/- 


23/ 


30/- 


38/- 


8Jd. 


lojd. 


ii^d. 


1/6 


1/9 


A 


1 


A 


1 


a 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

HAND POWER CRABS FOR WIRE ROPE are precisely similar to 
Figs. 2319 and 2320, excepting that the drums are uf the dimensions requisite for coiling 
flexible steel wire rope of the sizes mentioned below. 

For prices of screw brakes, &c , see the preceding page. 

Hand Power Crabs for Steel Wire Rope. 



To lift direct from barrel . . . . tons 
Diameter of barrel . . . . • . inches 
Circumference of rope .. .. ,, 
Length of rope coiled . . . . feet 

Price of crab with cast iron frames 

,, ,, wrought iron frames.. 

Extra for screw brake 

gun metal bushing 



») 



Price of steel wire rope 



per yard 



i 
10 

«i 
70 
£6 

£8 

10/. 
17/- 

-/8 



i 

If 

75 
£7 
£9 
10/- 

21/- 

-/" 



li 
12J 

2 

8q 

£^ 5 
^10 5 
20/- 

24/- 
1/2 



I* 
13I 

2i 
90 

;^IO ID 
£12 10 

23/- 
30/- 

1/7 



2 
15 

100 

;.^20 

25/- 

38/- 
I/IO 



The cost of packing for shipment and delivery f.o.b. is 5 per cent. 

HAND POWER WALL CRABS.— The gear and fittings are the same as are 
used for crals of equal power, V\g 2319, but they arc carried in a pair of cast iron brackets 
with feet to bolt to a wall or limbers. 

Prices of Hand Power Wall Crabs. 



To lift direct from the barrel 
Price of crab, double purchase gear 



tons 



£4 10 



^s 



£6 



2 

£7 



CRANE JIBS, Fig. 2321. — The jib is made of round wrought iron and is fitted 
with chain sheave working on a turned steel pin, top bearing with a pair of guide rollers and 
inside chain sheave ; the bottom bearing for the foot of the jib is complete with wall plate and 
bolts are provided for a wall 14 inches thick. 

WINCHES AND CHAINS.— The hand power winch referred to below is of the type 
Fig. 2319, and is complete with handles, strap brake and lever. 

The chain is of best quality, tested to 10 per cent, above Admirality proof strain, and the 
hook is of treble best iron with swivel. 

Prices for Crane Jibs, Fig. 2321 and Accessories. 



To carry . . tons 


h 


i 


I 


I 


li 


14 


2 


2 


3 


3 


Radius . . feet 


3 


44 


3i 


4i 


3i 


5 


4 


7 


5 


9 


Height . . ,, 


4i 


5 


. 5 


5i 


5 6h 


6 


8 


6* 


II 


Price of jib 


£5 is£^ 10 


£7 10 


£9 £9is£i2 s £13 s'£^^io jTiSis 


;^2I 15 


,, winch . , 


£3 s£3 s£s 5 


£S S£^ 10; ;^6io 


£7 10 


£7 10 


;^8lo 


;£'8lo 


,, chain, pr. It. 


-ISi -/5i 


-l7 


-17 -/S ' -/8 


■/9l 


-/9i 


-/lOi 


-/iOi 



Packing for shipment and delivery f.o.b. usually costs about 5 per cent. 
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CRANE JIBS, Figs. 2322 and 2313 are inexpensive, and tlie Ijtter can be used whei 
Ihe licight alrove (he top of doorway is insufficient for one of the consltuclion shown i 
Fig. 2322, as Fig. 2323 is usually placed at (lie side of doorway. 

The jibs are built up of wnraghl iron bars, with distance pieces between Ihem, and ai 
[iruvidcd with guide tollers chain sheave, wall ]i1ates and bolts. 

Prices for suitable crab winches and chain uill be found on jutge 172. 





Price or Cran 


K Jibs, Fig 


tJM. 






To carry 

Radius 
Height 
Price . , 




4fl. 6in. 
 ft. 6in. 
£>* '4 6 


3fl. ein. 
ifl. 6in. 
^51^ 6 


4ft. 6in. 
If*. 9i" 
£6 12 


3ft. 6in. 
I ft, 9in- 
£7 8 6 



To cirry 
Height 



Height 
Price . . 



d deliver)' f.o.li. 5 ]>ei cent, extra. 
'RICES OF Cranb Jibs, Fig. 2313. 



inJ deli^eIy f.o.b. 5 per ci 



Sft. I 9ft. ( 

jft. 3in. ' 3ft. : 

. ^12 4 o £H '■ 



Fig. 2324. Fig. 2325. 

PULLEY BLOCKS "London | 



BlocksKith iheaves exceediig 9 inches 

The si/.e of ctane chain each block will take 
ndi^Llj-. the diameter of lope to be used. 



I," Figs. 2324 lo 2327— The side plates and 
jsshead and hook are wrought iron forgings. 
r have swivelling loops. The cost with fixed 



1 below ; [he width of ihe gtoo 
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For the lifting power of blocks, see table below. 

Galvai i^ed blocks. — Add 20 per cent, to the subjoined prices. 

Prices of Pulley Blocks (Iron Sheaves) Fig. 2324 to 2327. 



Diameter of sheave . . inch 




6 


7 


8 


9 


10 


II 


12 


14 


16 


Width of groove . . „ 


1 


I 


'i 


li 


If 


2 


2t 


2i 


2| 


31 


Size of chain . . . . ,, 


i 


A 


g 


A 


^ 


A 


fi 


H 1 


i 


Price, I sheave, Fig. 2324 - . 


6/3 


7/6 


9/6 


12/6 


20/- 


33/- 


48/. 


58/- 76/- 140/- 


„ 2 „ Fig. 2325 .. 


9/6 


11/6 


16/. 


22/6 


32/- 


54/- 


90/- 


112 - 146,-240/- 


»> 3 »» Fig- 2326 . . 


13/- 


16/- 


22/- 


32/- 


42/6 


76/. 


118/- 


15//. 205/- 340/- 


>> 4 •» 


16/6 


21/- 


31/- 


45/- 


65/- 


120/- 


176/- 


230/- 340/- 500/- 


„ Snatch block, Fig. 2327 


11/6 


13/6 


16/- 


21/- 


30/- 


43/- 


60/. 


84/- 100/- 148/- 

i 1 



Pulley blocks with brass sheaves but otherwise as above described and to carry the 
same working load as blocks with iron sheaves. 

Prices of Blocks, Fig. 2324 to 2327^ with Brass Sheaves. 



Diameter of Sheave . . inches 


s 


6 


7 8 


9 


1 
10 II 


12 


»4 


16 


Price, I sheave. Fig. 2324 .. 


11/3 


13/9 


19/- 25/- 


38/9 


56/- 


7Sh 


96/- 


146/- 2s:,/- 


„ 2 „ Fig. 2325 .. 


19/6 


24/- 


33/- 


47/6 


69/6 


100/- 


150/ 


188/- 


286/-I470/- 


„ 3 „ Fig. 2326 . . 


28/- 


35/- 


47/- 


82/. 


99/- 


145- 


208/- 266/- 


4i5/-,685/. 


,, 4 ,, 


37/- 


46/- 


65/- 


95/- 


140/- 


212/- 


7.96/- 


382/- 


620/-960/- 


„ Snatch block, Fig. 2327 


17/- 


20/- 


25/- 


34/- 


49/- 


66/. 


90/- 


122/- 


170/- 26?/- 




Fig. 2328. 



GIN BLOCKS OR WHIP GINS, Fig. 2328. consist of a wroupbt 
iron hook and frame, with turned steel pin carrying a grooved pulley of tlic 
width given below. 

Price of Gin Blocks, Fig. 2328. 



Diameter of sheave 
Width of groove 
Price of block . . 



. . inches 



a 



6 
4/6 



8 

7/9 



10 
9/- 



12 

I* 
10/9 



14 
1 1/6 



16 
16/- 



LIFTING POWER OF BLOCKS.— The following table gives the test load for 
pulley blocks, but t4ie working load should not exceed about hall the test load. A sheave 9 
inches diameter carries a lest load of 35 cwt.. and. if 2 and 3 sheave blocks are used, we have 
5 parts X 35 = 175 cwt. or 8f tons ; the safe working load, therefore, is about 4J tons. 



Diameter of sheave . inches ' 5 
Test load each sheave cwts. 10 


6 
12 


7 
18 


8 
27 


9 
35 


10 
48 


II 
60 


12 

75 


14 
90 


16 
120 



DIFFERENTIAL PULLEY BLOCKS.— Fig. 2329 represents the well-known 
Weston block, and Fig. 2330 a Moore block. Fig. 2331 is a Pickering block, and Fig. 2332 is 
a Pickering sack hoist. Each of these (although differing in details) sustains the weight, and 
one man can lift the maximum load. 

The working load should not exceed about two-thirds to three-fourths that given as the 
test load. 

y Lengths of Chain — The length of lifting chain required for blocks of the types Fig. 2329 
to 2331, is double the height of lilt, plus 6 to 10 feet; the hauling chains must be twice the 
height of lift 
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Fig. 2J29. Fig. 2330. Fig. 2331. 

The prices of chains include the swivel hooks and all a/ 

PtticEs OF Weston Differential Blocks, Fig, 1329. 



Test load .. .. tons 
Price of blocks 

„ lifting chain per foot 


£1 IS 

-If- 


-/lO 
./6 


1 


t 


6 

£7 


8 

% 


t 



 Moore Self Sus 



1 Bix>cKs, Fig. 2330. 



Test load tons 

Price of block with hauling chain . . 
,, lifting chain . . per foot 


£2 £2,1 

1/6 1 1/8 


.4' 3'^/..' tl \d\o 
111 'It 1 »/6 5/- 


£16 10 
* 



Prices ( 


K PlCKEHlNT, DlFKER 


NTlAl, BI.OC 


a. Fis. 


2331- 






Test load 
Price of block . . 
„ chains.. 


' 'per foot of lift : 3/. 


k fi 


■{u° 


6 

£& 

SI- 


s 

6/- 


M 



THE PICKERING HOIST Fig. 2332 is adapted for handling sacks, hales or 
other packages ; the brake— mentioned l^low — is controlled by a rope, and is very useful for 
lowering into trucks, trolleys, &c. 
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Tb<! length of cha'n required, is three limes the height of tifL 
Prices or Pickbhing Hoist, Fig. 2332. 



Price of hoisl .. 
,, „ with brake 



 [ 



WESTON SAFETY HOIST, his. ZJ33. 
- -When the rope wheel is reversed the load begins to 
descend nc a moderate speed, nnd is kept in mution 
by occasionally pulling at the rope. If the load be 
allowed Co run, it will check itself gradually until it 
Stop, nnd if the rope is suddenly "let go " "hilst 
lifting, ihe load will remain suspended in its then 
position. 

The beams which carry the bearings should be 
about 16 inches apart, and provision is required for 
Ihc guides which keep the hauling rope in position. 

The lifting chain should be about 3 feet longer 
than is necessary Lo reach Ironi the bollom floor to 
the chain barrel to allow for coiling. The hauling 
rope is about Iwice the length of the lifting chain. 

The price of the hoist lesled with aj cwt. 

The price of best tested lifting chain with hook 

_, is 5d. per foot 

fig. 2j,>j- The price of hauling rope is 3d. 

GEARED DOUBLE SAFETY HOISTS are similar to Fig. 2333, but have 
single purchase gear and double hooks— one ascending whilst the other is lowering— if desired, 
bul Ihey usually work with single chain. 

HYDRAULIC JACKS, Figs. 2334 to x 
admit of the maximum loads being liiled by one 
pumps tue of gun-metal nnd fitted with wrought iron levers. 

The test load, to which the jacks are 
submitted, is in all ca^cs 25 per cent, more than 
the lifting power specilied. 

HYDRAULIC LIFTING JACK, 

Fig. 2334.— The ram is of wrought iron and lifts 
with the head or foot as convenienL 



and lever for working it, as shown in Fig. 2337. 

Mode of Working.- Perhaps it is scarcely 
neccessary to say (bat the screw stop valve in the 
head is closed before commencing to work the 
lever for liFling, and Ihat Ihe load is lowered, at 
any speed desired, by slackening (unscrewing) 
the alMve named valve. 

When the cistern needs to be re filled, about 
a quarter of an ounce of soda should be d issolved 
in distilled, ot clean rain water, and the cisiem 
tilled through the screw hole near the head of tbfl 
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PsicES OF Hydraulic LitTiNt. Jack:., Fy(j. ^334. 



Lifting power . . tuns 


_, 


U 


R 


:o 


IS j 20 


■%o 


40 


SO 


60 


Heigh [ when down ins. 
Stroke of nm . . 






z6 
































Price of jack .. 


/A 1 


f\ 


/-I 10 


A 


ifi £6 ,a 


4,1 u 


'/O 


iio 10 


/12 10 


Appioximale weight lbs. 


52 


1 w 


72 




105 1 tjo 


'6S 




i6o 


335 



The tut load is 25 pel cenl. moie than the "lifting power." 

Prices of Hvdraulic Lifting am) Tkavkrsino Jacks. 



Lifting power .. 


ions 


4 


6 


8 


10 1-20 


30 


,0 


50 


60 


Height when dow 
Stroke of ram . . 








2U 


30 31 1 31 


32 


32 


33 


33 








































Price of jack .. 




/.Si^ 


/.6^ 


/.7 


.^7 lol^gl^.c 


/.M r 


£ii 10 


/20 


l2i 10 


Appiox. we^ht 




95 


■05 


112 


130 1165 .Its 


310 


1 ^^^ 


490 


36S 



The test load is 25 pet cent, more than the " lifting power." 

TTie cost of packing for shipmeni and delivery f.o.b. is about 5 per cent. 



HYDRAULIC SHIP JACKS.— 

I"*- 2335 represenls the type of jack largely 
used in ship and bridge building:^ )jrds, 
arsenals, engineers' works, &c 

SPECIALLY CONSTRUCTED 

JACKS have been successfully used for 
many purposes, amongil which may be men- 
tioned a set of plant (designed by the writer) 
for launching bridges. 

! The case, ram and head are of cast steel, 

the latter having side frames which carry a 

revolving cylindrical head with heavy steel 

spindle which revolves freely in the side frames. 

The pumps are detached and one set supplies 

I^ig- *335' pressure to a pair of jacks. 

The jacks were fixed (emporatily on each pier and suppoited the bridge until the launching 

bad been completed and the piers built so as to permanently carry the main girders. This 

arrargeinent will be illustrated and described in Section V. 

The foltowiag; pric«s relate to ibe jacks now illustrated (Fig 2335). They are provided 
with bow handles for moving, and with wrought iron lever to work the pumps. 
A pressure gauge costs £^ 4s. 
A safety valve costs £1 15s. 



Hydraulic Ship Ja{ 



. Fig. 1334. 



Lifting power . . 
Height when down 
Stroke o{ ram . . 
Price of jack . . 
Approximate weight 



The test load is 25 per cent, more than ihe lifting power. 
The cost of packing for shipment and delivery f.o b. is about 5 pi 



,. ,0 


35 50 


1 7° 


100 ISO 20c 
"3 13 13 


6 6 


6 6 






Ciii • 


5 £7 10 .^^9 S 


/.>'. 


£19 £m 10 £26 


"M"" 


..i 1 - 


I ^^" 


390 530 1 62c 



JESSOP & APPLEBV BROS. (,nd'wd™) LIMITF.U- 




Fig. 2336. 
THE HYDRAULIC PULLING JACK, 



Fig. 2336, pulls vertically 
Ks, Fig. 2336- 



Power of jack ... tons 

Sirokeofram inches 

Priceofjaek 

„ pet fool (exirastiokel 

Approximate weight lbs. 


1 

60 


4-° 

70 


6 
90 


t 


180 



THE SCREW AND RACK JACKS, Figs. 2337 to 2347, are tested with 
a load 25 pet cent, beyond the lilting power mentioned in connection with each engraving. 

Speda] desens as regards height of lift, shape of head and foot, Sic, must occasionally 
(but rarely) be made. 



Fig. 2337, 



Fig. 233S. 



Fig, 2339- 



TRAVERSING SCREW JACK, Fig, 1337.— The head is fitted with a gun 
^tal nut, the legs are of wrought iron, and the base of malleable cast iron. The lifting and 
.versing screws ate of wtoughl iton, the latter working in a gun metal nut, and both ate fitted 
th ratchets and sockets. The jack can be detached from the slide for otdinary work. 
Prices of Traversing Screw Jacks, Fig. 2337, 



Lifting power tons 

Height when down inches 

Traverse of jack „ 

Price of jack 


6 

J 3 


8 

is 


u 


«5 

£4 15 


23 



HALEY JACK, Fig. 2338. -The ease is 
lifts at head ot foot. 

F^. 2339 has a malleable cast iron case, an< 
in other respects it is as above described. 



af wood with wrought iron front plate, and 
is ptefeiable for use in hot and dry climate j 



APl>LEB\'S HANDBOOK OF MACHINERY 

Prices of Haley Jacks, Kig. 2338. 



Lifting power 
Heighl when down 
Price of jack 



Lifting powet 
Heighl when d< 
Price of jack 



RACK AND PINION JACK, Fig. 234a -The 
the inner side ; the double purchase wheels and pinions a 
and the jack lilts from head ur fool. 



Fig. *343- Fie- »344- 



Lifting power 
Height when di 
Price of jack 



I 



if. 



RATCHET BOTTLE JACK, Fig. 2341.— The case is of wrought iron, with brass 
It in the neck, 01 of malleable cast iron, and the neck is ^fitted with a double talchel for 
orking in a limited space. 

Pricks of Ratchbt Bottle Jacks, Fig. 2341. 



Lifting power tons 

Height when down inches 

Price with wrought iron case 

„ „ malleable „ „ 


8 
161- 
-/■ 


i 


6 




£1 


ivip.i 



SCREW BOTTLE JACKS -Figs. 2341 and 2344 represent respectively a malleable 
and wroujjhl iron case, with biass nut for the lifting screw. These jacks and Fig. 2343 are 
much used in stowing bales, bags, &c., and are frequently called "Cotton Screws." 



JESSOP & APPLEBY BROS. (^^"£^00) LIMITED. 
Prices of Screw Bottle Jacks, Figs. 2342 and 2344. 



Lifting power ... 
Height when down 
Price with malleable ii 



19/- W. 



The Ratchet lefeired to below is similar to that shown in Fig. 2341. 



Prices ov Tripod 


ACKS, 


Fig. 1343. 










Lifting power tons 2 

Height when down inches' 10 

Priceof jack Fig. 2341 u/- 

„ „ with ratchet 16/- 


|A 


6 

13 


8 


i 


6 


£2 13 


ii 




TELESCOPE TRAVERSING SCREW JACK. Fig. 234S.-The case 
made of malleable cast iron and titled with external and internal lifting screws, whereby tl 
height when down is reduced and the rise of screw increased. The base is of malleable ire 
and a ratchet is provided for the head and the traverse screw. 

Prices of Tele,scopk Traversing Screw Jacks, Fig. 2345. 



Lifting power 
Height when down 
Rise of screw 
Traverse of jack ... 
Price of jack 



■9i 



i last described but 



Pkicbs Of Telescope Lifting Jac 



Ijfting power tons 

Height when down inches 

Price of jack 


3 

i"2 10 


3 


A 


6 
I4 



I$2 



APPLEBY'S HANDBOOK OF MACHINEkY. 



THE PLATE LAYERS JACK, Fig. 2347, consists of a wrought iron frame 
with screw and lever, an»l lifts from the lower end of the screw ; the range of traverse is about 
16 inches. 



Pricks of Plate Layers Jacks, Fig. 


2347- 






Diameter of screw inches 

Height when down . . • . . . • . „ 
Price of jack 


£1 5 


14 
£1 15 


25 
£2 


2 
26 

£2 5 



SHORT LINK CRANE CHAIN, referred to in the following table, is tested 
to 10 per cent beyond Admiralty proof strain. 

Lloyd's Test. — If a certificate of Lloyd's test is required the cost varies from 3/- to 1/6 
per cwt., but the charge to cover the fee paid for testing, cost of delivery, &c., is usually about 
2/- per cwt. 

The Prices — The chains are made of special quality of iron and the prices are subject to 
variations in the cost of materials, &c. 

Approximate Prices, Weights, &c., of Best Crane Chain. 



Size of chain 
Weight per foot 
Proof strain 
Working load 
Price 



inch 


1 


A 


i 


A 


lbs. 1-88 ■2-35 


3 


3-69 


. . cwts. 


35f 


49i 


66 


82^ 


• •. >> 


20 


27 i 37 


47 


per foot 


■/5i 


■l7 


-/8 


-/9i 



I 

4*32 



i 
6 



101I1148J 



57 
./loi 



85 
i 



8*32 10-69 

20Of 264 

no; 140 
1/6 i/ioi 



Ik 

13125 

332! 

180 

2/4 



1575 
412J 

220 

2/10 



STEEL WIRE ROPES. — The strands — each with hemp core — are wound around 
a central hemp core. The strength and durability of a rope are due to the quality of steel used 
and the number of wires in each strand, every wire being tested to a high tensile strain. 

Extra special flexible plough steel wire rope is necessarily the most expensive, but 
It is the most reliable and usually the most economical for winding and hauling, and is 
exclusively referred to in the following tables. 

Diameters of winding drums and pulleys. — It is well known that these should be in 
relation with the quality and si/c of rope and the speed at which it will work, but the cost of 
renewing a rope is often of minor importance compared with facilities afforded by working with 
smaller drums and pulleys than the '* mean diameters " given in the subjoined tables. 

Testing wire ropes. — Each wire having been tested in the process of manufacture, a 
final test — such as that to which chains are sub.aitted — is unnecessary and undesirable. 

Winding and hauling. — The following information — used in conjunction with that given 
at page 134 — will suffice for determining the size of rope suitable for lifting vertically and for 
hauling on different gradients. 

I^aintenance of chains and steel wire ropes. — The life of chains and ropes is greatly 
increased by proper lubrication. 



Approximate Weight, Strength, &c., of Round Flexible Steel Wire Rope. 



Circumference .. 


. . inches 


I 


li 


14 


1} 


2 


2j 


24 


2| 


3 


Diameter . . • • 


• • »» 


•318 


•397 


•477 


•557 


•636 


716 


•795 


•875 


"954 


Weight per yard 


.. lbs. 


•44 


•63 


•88 


1*3 


1-63 


2-13 


2*5 


3- 


3*? 


Breaking strain • • 


tons 


34 


5i 


8 


loj 


13* 


18 


22 


27J 


32* 


Working load . . • • 


. . cwts. 


8i 


14 


20 


26 


34 


45 


54 


68 


82 


Price 


..per yd. 


-/4 


■/54 


./8 


-111 


1/2 


1/7 


I/IO 


2/3 


2/9 


,, steel thimbles and splicing each 


3/6 


3/6 


4/- 


4/- 


4/6 


4/9 


5/- 


5/3 


5/6 


,, conical sockets . . 


• • •» 


9/6 


9/9 


10/- 


"/• 


12/. 


I.S/- 


18/6 


21/- 


22/6 


Minimum diameter sheaves 


. . inches 


I 


il 


li 


2j 


3 


3i 


4i 


5i 


6f 


Mean „ „ 


t» 


6 


7 


9 


10 


12 


13 


15 


16 


18 



JESSOP & APPLEBY BROS (and Son) LIMITED. 
Round Wire Ropes- -Continued 



183 



inches 



• • i» 

lbs. 

• . tons 
. . cwts. 



Circumference . . 

Diameter 

Weight per yard 

Breaking strain 

Working load . . 

Price .. .. .. ..per yd. 

„ steel thimbles and splicing each 
„ conical sockets . . . . „ 

Minimum diameter sheaves . . inches 

Mean 



i» 



»» 



»> 



3i 


3J 


3i 


4 


4i 


4J 


5 


1.03 


I. II 


1.19 


1.27 


1-35 


1.43 


1.59 


4.4 


5 


5-9 


6.5 


7.5 


8.5 


10.5 


37 


43J 


48J 


551 


63i 


7ii 


88| 


93 


108 


122 


139 


159 


179 


220 


3/- 


3 '4 


3/10 


4/2 


4/10 


5/8 


6/9 


5/9 


5/9 


61- 


6/- 


6/3 


6/6 


6,9 


25/- 


26/6 


27/- 28/- 


28/6 


29/. 


31/6 


8 


9 


10^ 12 


13 


15 


19 


19 


21 


22 


24 


25 


27 


30 



Si 

1-75 
12.5 

107 

267 

8/6 

7/- 

33/- 

23 

33 



6 
1.9 

15- 
126 

315 
10/- 

7/6 

34/6 

27 

36 



The cost of packing for shipment and delivery f.o,b. is usually about 5 per cent. 
Approximate Weight, Strength, &c.» of Flat Steel Wire Ropes. 



Ske • •• inches 

Weight per yard •• .. lbs. 

Breaking strain tons 

Working load . • . . . . cwts. 



6 


1 
2 J X 5 3x1 

7 8 


3J><S 
9 


3ixJ 
10 


38 x« 
11) 


*r.}* 


47 


54 


74 


81 


93 


1x1 


120 


94 


108 


148 


162 


186 


222 


240 



BEST HEMP ROPE— The "working loads" in the following tables are those 
which a single rope of the best quality will lift vertically. 

Common hemp rope weighs about one- third less, and the working load should be quite 
one-third less than best rope of equal size will carry, and is much less durable. 

Approximate Weight, Strength, &c., of Besj' Hem? Round Rope. 



Circumference . . 


• .. inches 


2 


2i 


24 


2f 


3 


3J 


3i 


3} 


4 


Diameter .. •• •• ,, 


.636 


.716 


.795 


.875 


.954 


1.03 


I. II 


1.19 


1.27 


Weight per yard 


• • • lbs. 


.48 


.61 


•75 


.91 


1.08 


1.27 


1.47 


1.69 


1.92 


Working load . . • 


. . cwts. 


3i 


4i 


5lt 


7 


8i 


9f 


"i 


13 


I4i 



Round IIkmp Ropes— Continued. 



Circumference . . 


• • 


. . inches 


4t 


4i 4i 


5 


5h 


6 


6i 


7 


8 


Diameter 


• • 


• • »« 


1-35 


1.43 1.50 1.59 


1.75 


1.90 


2.05 


2.20 


2.52 


Weight per yard 


• • 


lbs. 


2.17 


2.43 2.71 3.00 3.63 


4.32 


5.07 


5.88 


7.68 


Working load 


• • 


. . cwts 


i6.i 


18J < 20} 23 

1 


28 


33 


39 


45 


58 



Approximate Weight, Strength, &c., of Best Hemp Flat Rope. 



Size 


• • 


. . inches 


1 1 1 1 1 
5 X ii5Jxi35!xi56 X ii7 x iJ8Jx2j8Jx2jl 


Weight per yard 


• • 


• • lbs. 


12 


13 


14 


15 


18 


20 


23 


Breaking strain 


• • 


• • tons 


23 


27 


28 


32 


36 


40 


45 


Working load 


• • 


cwts. 


52 


60 


64 


72 80 


88 


100 



NOTES ON HAND POWER CRANES.— Attention has been directed 
elsewhere (page 3) to the limited duty obtainable from cranes and winches worked by manual 
power, and for that reason the necessity for excellence in design, proportions and workmanship. 

One man working a handle, or lever, or pulling on a rope (British labour being the 
standard) can exert a force of 35lbs. for a limited time ; but the maximum useful effort on a 
crane handle is about 25lbs when raising a load through about 200 feet. 

The useful limit of elTort on a handle of 14 to 16 inches radius, (after ample allowance 
for friction) is 15 to 25lbs. when making 25 to 30 revolutions per minute. 



Vlottinobam : 

Printed by Earp Brothers, Ltd., Lenton Boulevard. 
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